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(57) Abstract 

Attempts have been made to reduce the tackiness of the surface of a cured article containing a vinyl polymer having crosslinkable silyl 
as the curing component, to facilitate the application of an alkyd coating to the cured article, and to obtain a flexible cured article by using a 
curable composition having a low viscosity. Curable compositions which contain: (A) a vinyl polymer having at least one, on average, 
crosslinkable functional group (crosslinkable silyl, etc.); (B) a photo-curable substance; (C) an air-oxidation curable substance; (D) a 
polymer plasticizer; (E) a reactive plasticizer which is a vinyl polymer having one or less, on average, crosslinkable silyl group; or (F) a 
compound having one silanol group per molecule and/or a compound capable of forming a compound having one silanol group per molecule 
when reacted with moisture. 
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n 2 — ^ 6 n 4 — n. 2 j 2 w v^ix 2 / 3 w i v^^xx 
: 3 c (H) (X) -C 6 H 4 - (CH 2 ) 2 - 

O- (CH 2 ) 3 S i (OCH 3 ) 3 , 
: 3 CH 2 C (H) (X) -C 6 H 4 - (CH 2 ) 2 - 

O- (CH 2 ) 3 S i (OCH 3 ) 3 , 
H 2 -C 6 H 4 -0- (CH 2 ) 3 Si (OCH 3 ) 3 , 



. 3 C H 2 C {ti) I AJ — 0 6 n 4 — v^n 2 ^ 3 

S i (OCH 3 ) 3 , 



25 S i (OCH3) 3 , 



O- (CH 2 ) 3 S i (OCH3) 3 , 
[ 3 CH 2 C (H) (X) -C 6 H 4 -0- (CH 2 ) 2 - 

O- (CH 2 ) 3 S i (OCH3) 3N 
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5 (R 1 2 ) 3 _ a (Y) a S i- [OS i (R 11 ) 2 _ b (Y) b ] m - 

CH 2 -C (H) (R 5 ) -R 9 -C (R 6 ) (X) -R 10 -R 7 (5) 

(5£*, R\ R\ R 7 ^ R 9 > R 1C ^ R xl > Rl2 > a ^ b ^ m ^ x ^ Ytt±IBi- 



10 


(CH 3 0) 


3 S i CH 2 CH 


2 C (H) 


(x) 


C 6 H 5 , 






(CH3O) 


2 (CH 3 ) S i 


CH 2 CH 




(H) (X) C 






(CH 3 0) 


3 S i (CH 2 ) 


2 C (H) 


(X) 


-C0 2 R, 






(CH3O) 


2 (CH S ) S i 


(CH 2 ) 


2 c 


(H) (X) - 


C0 2 R, 




(CH3O) 


3 S i (CH 2 ) 


3 C (H) 


(X) 


-C0 2 R, 




15 


(CH3O) 


2 (CH 3 ) S i 


(CH 2 ) 




(H) (X) - 


C0 2 R, 




(CH3O) 


3 S i (CH 2 ) 


4 C (H) 


(X) 


— C0 2 R, 






(CH3O) 


2 (CH 3 ) S i 


(CH 2 ) 


4C 


(H) (X) - 


C0 2 R, 




(CH3O) 


3 S i (CH 2 ) 


9 C (H) 


(X) 


-C0 2 R, 






(CH3O) 


2 (CH 3 ) S i 


(CH 2 ) 




(H) (X) - 


C0 2 R> 


20 


(CH3O) 


3 S i (CH 2 ) 


3 C (H) 


(X) 








(CH 3 0) 


2 (CH 3 ) S i 


(CH 2 ) 


3 c 


(H) (X) - 


C 6 H Sl 




(CH3O) 


3 S i (CH 2 ) 


4 C (H) 


(X) 


— C 6 H 5 > 






(CH3O) 


2 (CH 3 ) S i 


(CH 2 ) 


4C 


(H) (X) - 


C 6 H 5V 



HO- (CH 2 ) n -OC (O) C (H) (R) (X) 
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20 



5 H 2 N- (CH 2 ) n ~OC (O) C (H) (R) (X) 

Sl~2 0©m/H, TywH, 75^S, nttl~2 0©lt) 



Sl~2 0©7/^I> 7y-^S, 77^S, niil~2 0©lt) 



10 



o 
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21 



10 



15 



20 



o.m,p- X CH 2 -C 6 H 4 -CH 2 X 

CH 3 CH 3 CH 3 CH 3 

o,m,p- x — CH 2 -C 6 H4-CH 2 — X <wm>- X — CH 2 ~C 6 H 4 -CH 2 — X 

CH 3 CH 3 



H H CH 3 CH 3 

II i I 

X— C (CH 2 ) n -C X X— C (ChWn-C X 

CO z R C0 2 R CO z R C0 2 R 

H H CH 3 CH 3 



X— C (CH2)„-C X X— C (CH2)„-C X 

COR COR COR COR 



Ms n«0~2 0Cl&. UIMLM* Sfctt3^^) 

CHa CH 3 

X _CH 2 - C -CH 2 -X X-CH-C— CH-X X— C C— C— X 

tl I It I I II I 

O CH 3 O CH 3 CHg O CH 3 



C 6 H 5 CeHj 
X-CH-(CH2) n -CH-X 



25 
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22 



• O O 

II II 

X— CH 2 -C-0— (CH 2 ) n O— C~CH 2 — X 

CH3 O O CH 3 

I II II I 

5 X — CH— C— O— (CHzJnO— C— CH — X 

CH 3 O O CH 3 
I II II I 
X— C C-O— (CH2) n O— C— C X 

CH 3 CH 3 
nte0~2 0<z>g&, Ximm* Sfcttaf*) 

10 CH 3 CH 3 

X— CH 2 -C C CH 2 — X I 

|| || X— CH— C C CH— X 

00 || || 

o o 

CH 3 CH 3 

I I 

X— CH— C C CH — X 

CH 3 O O CH 3 

15 O O 

cmp- x — CH 2 -C-0-C 6 H 4 — O— C— CH2— X 

CH 3 O O CH 3 

1 II II I 
o.ms>- X — CH— C-0-C 6 H 4 — O— C— CH — X 

f „, O o f H, 

o.ir,.p^ X — C C— O— C 6 H 4 — O— C— C X 

CH 3 CH 3 
anur- x — S0 2 -C 6 H 4 -S0 2 — X 



20 



25 4£aXfctfe>*L5o 
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&JPM8#$!f#-C&3o jEWlS LV^*>©£ LT, 0<ffi<Z>#i, lffi©^ 2fffiOA- 

il^, i, io-7ityfpyymoi#^ fF^f/^fi'^ 
^^AcMJ^MJyi-M^y^y^ (RuCl 2 (PPh 3 ) 3 ) 

/U**:^ ( F e C 1 2 (P P h .) 2 ) , 2#©=y^K©tr^ h U ^ ^ 

^/P**^ (N i C 1 2 (PPh 3 ) 2 ) , &Tf, 2ffi(D~ytrA'<D*rx 

FU^W7^y|gfr (NiBr 2 (PBu 3 ) 2 ) t> , #fel& t LT^ltfc 
15 5 0 

t°^-^ h y /v, -<>-y^ h y/p^cD^ h y A^jgjR, gj^^/K 

^rox^f^SSfi, m^l/V^7 — — K ^ f^^^ — — h#r<7># 

25 §5 0 K3£tt§n*v^s, M-^tio°c~2 o owmweftS 
L< ii5o~i 5 ot-efcSo 

fc*=/i^m<3*ffc (Ai) ^WTS^tt^y^Si: LTte, — (1) ; 
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- [S i (R 1 ) 2 _ b (Y) b O] m -S i (R 2 ) 3 - a (Y) . (1) 

if|(7~2 0O77^« (R' ) 3 S iO- (R' fit 

5 jjict^-ct -c^^tb-s by x-Asirs vp^vsm^l, R^fcteR 2 

YW:*««*^:J*!W*^#ttSSr*L, Yds 2 flEA±#a=i-3 i # *;h,e>B:IPI— 
ffeoTU<> M^oT^TtJ:V\ attO, 1, 2, £fcte3£r, b 
ttO, 1, £fcte2^-r„ mttO~l 9©St-Cfc5o fcf£U a+mb^l 

15 7^=^J/S, 7? KS, 7^t^'>S^tU^, An*^«H4*W>TA/K 
•CJR9#V^V>i;^5^b^ 7^3dr^^< LV\, 
^07k^?t4S^7k^Stt, i te^^ i~3 fflotti-ct^ts - £ 

(a + Lb) fil~5ffl©tti8* s 0*bV\ *D*^ttK^*Bfta6* J * 

20 ^otuv\ »tt^ y ^^ii^ft i i^±t^5^\ > 

b-t>m&V\<\ k<\z, (6) 

-S i (R 1 2 ) 3 _„ (Y) . (6) 
25 ^•CfcSOT^f LV\ 

— ^ (1) -e*$*LS*«tt^y^3£tt. fi-a-ffc (ad ^-iFfjciTO 
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fc&Rfc— «5£ (1) t*^ti5»^!i^S©ttt> ®^ -^fflJiW 

10 t> y^^S^^^M3Si-5^feii, W3 - 1 4 0 6 8m 

^5p4 - 5 5 4 4 4#4M*U #HH¥6 - 2 1 1 9 2 2 tM#i-i/T§tlTV^ 

[A] t Kni/y /WkftfeSSt^T-ex T/^-^S^ft <Hi M~f5 t*=/v 

[B] ;jc»3£S:^fc <Hl 5 t^;^M^l-, SBW*^ y /H^^W 
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^/^fi-^ftw^jfofrifc £ L-Ctt«rli:RRJ£$*xT, 0ilx.fi£#cte.3£'<5 [A- a] 

~ [a-j] (D^mte z?&mtfz - 1 So 

H 2 C = C (R 3 ) -R 4 -R 5 -C (R 6 ) =CH 2 (7) 

5£*, R 3 «tK**/-c«^^S^^o R 4 tt-C (O) O-, *yttto-, m 

b< ttp r^m?^, i fm^±w^-^ 

Ltv^feiv^it i ~ 2 o co 2{ffi<£>;fir#gg£r^-r 0 R 6 te7k^fs 
15 mm$k i~io cor/t^/i^ ^3?fi& 6 ~ l o cor y — 7 ~ 1 

0 CDT^/^^r/^S^r^-fo 

fctt««:JWI*i-3l§*£'i-l*x !)^^7^;H^\ fi^SJ£o»»IXtt9fJE 
[A-b] y iry^7i?*;H^ia t) tr^^M-a-^Sr^^SBRii, 

1, 7-^*> ? ^^ 1, 9 -^#^W£^C0m^t£cD{&^7Vl^- 

jqatco [a-c] ~ [A-f] <D^mn, ^m^M^^m-^^^f^^ 
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5 ^tiMi-i^tsm 

M^ti^ TfE-^iS (8) #t***i5T^=^S:tt5S]£fl:*^= 
tf- V £rSJS $ *T _bfS^ n >f is & T A** =/H i-g^i - 5 
M + C- (R 7 ) (R 8 ) -R 9 -C (R 6 ) =CH 2 (8) 

io 5£<K R 6 te±i£Lfcfc<z>£i^ai-e#>5o R 7 ^±t;R 8 ttHt:*^^ty 

Kit i~io ©7;^/Ht L < 117 i-^ilr^to R 9 n\&W&&. S/t 
\*im&.-t<D=^— t A>%5&*^ /v~?^X ,fcv\&3Mfcl ~ l 0©2«©flS?r 
^i~ 0 M + teT/^# y ^JSS-f ^> jfc«4a7^-^^ty^fo R 7 3 s 

15 £^R 8 <Z)ffi^B£§ISt LTtt, -C0 2 R, -C (O) R*5<tl^- CN« L 

\t\ rr-eRttTK*. «i~io«7/^/H^ ^it6~io©7y-;v 

7^^r^/H^W*^#'-M^ft, TAstr—A'&S^J VIST*— hfc& 
[A-f ] J KJ^tt<7)SiV^*-^^P^>'^^^ / > ; fe< tt>l«Wi-S^=>^* 

25 S-a-ffci-, TfH-^s: O) §-es^5 7/v^-/HMt^r^7=tyxtt 

TIE— JttS; (10) ^t$^57/^=/H^/^>v'^-b7^ty?r 
H 2 C = C (R 6 ) -R 10 -O-M + (9) 
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H 2 C = C (R 6 ) -R^-C (O) 0-M + (10) 

R 6 *3J:i5M + «Jiazlib^^coi^I«-efoSo R 1 1 KiiMfcSr^ Scfcttlfl 

6 [B-a] ~ Cb - i] ©»«fci!)#5ri^5 0 

10 [a- g ] Tk^ssr^iK tti fiaw-rs t^^^*-a-f*(-s Ttmik-r b y v 
[A-h] *aft3£«r^*< i t, i flirts t y ^ y vr^ 

15 [A— i ] t° y ^yf©ll#STT\ 7k^S£'>& <tfel fl^PtS 

c a- j ] mf&mnft&Tx*. T^mm^'pte < 1 1 1 fl*rr s tf~^*-a*& 

tt, ±i£Lfc [A- a] *3«fctJ« [A-b] <D&m*$<D, T A'tr-fi'&ttK** 

ri:W4U\ ;oMJW 5 J: 9 2g£"?&5^a»e> CA-b] (DXm&XV) 

25 LV\ 

— # % ±5£Lfc [A-c] ~ [A-f] <Djj&i$<D s Rj&t£<Bi(GV\R*-^n 
k h l if t5 lf=.;^i^^n ^^?r^t5 i i (-1 
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-zihZfofrb [A-f] <z>#Sstfsj:*/#*Lv\, 
±I2^^& [A] ti*3V>-CfflV>fettS, M'>y/H?rWt KnV7 
5 -ytt&mt LTttflN-IRJESfti", fclfctfTIB— «5S; (1 1) -c^^ixS^^ 

H- [S i (R 1 ) 2 _ b (Y) b O] m -S i (R 2 ) 3 -a (Y) . (1 1) 
R\ R\ a N b, m^Jl^YfiixELfcfe^^R^T&So 
ifi-efcA3M&£fc^a»^ TfB-fi£5S (1 2) -c*$ixa^»* s #*b<ffl 
10 v^tL£ D 

H-S i (R 2 ) 3 -a (Y) . (1 2) 

±is^& [a] mas^x, ±iB**tt^y/^aiS:#"rst kpv-?^^ 

g£ (0) -^t^;k7 F 7 ^ f/^^Vo t^ft ; R h C 1 (PPh 3 ) 3> 
20 Rh C 1 3, Ru C 1 3 , I rC 1 3 , F e C 1 3% A 1 C 1 3 > P d C 1 2 • H 2 0, 
NiCl„ T i C 1 4 <$<D&&<t&®Sk#>(Dik&®&&mfZ>Z kit-CSSo i 

±IB#fiJc^ife [B] l£*5V^T, S(C«±|B^& [A-g] ~ [A- j ] Ul*5V^ 
-CfcJBl^HS* *»SI: / >4< fct> 1 fit t5 L 
25 Tf*#{^PI^$tlT, fcia.lifcfcj*'** [B-a] ~ [B-i] ©^feVSr^rf 

JR*/^— £ *>fcTfB<Z>— AfciS (13) #-e^^H5m^tt^T^>r-^Sjo 
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H 2 C = C (R 3 ) -R 4 -R 5 -OH (13) 

5£tK R 3 , R 4 *3j:t! ? R 5 «±3zliL/5l^O^ m$i-?foZ>o 

[B-b] y ^ ^ yV-fJ si/iS.'n ^ £ t> ^ sbbi^ 

10 ^S^^o 

[B - c] #i^5 - 2 6 2 8 0 8 ^-^g^f-H^ £*LTV^ £ 5 

[ B — d ] #PJ¥ 6 - 2 3 9 9 1 2 -E^fSU W8- 2 8 3 3 1 0 

[B-e] #i5p6 - 1 1 6 3 1 2^|8^ti*$^tV^/jftt\ T/W^ 
[B- f ] WmW-4 - 1 3 2 7 0 6^##t'P?i^£;frTi^;!7&i:\ 

[B-g] Si^i4^SiV^*-^ny^#^/>^< t^liftSt'^ 

rtfi-iis;^; (14) fti^tis, 

M + C" (R 7 ) (R 8 ) — R 9 — OH (14) 
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[B-h] KJ£tt<z>i«v^*-^n^^3|t^Sr^*< irtlMtS^^ 

[B - i] Rj^ttOi«V^5^-^^^>'^^/>^< HllSftS^^ 

5 m^{-> tie-^s: (15) iss-c^sttSTKK^^r^^-^^xttTaa 
— (16) ^-e^^tbSTK^s^^^^^^^— bT^^-^^s^^-^rT, 

HO-R 10 -O _ M + (1 5) 
10 HO-R"-C (O) 0 _ M + (16) 

*BL7c [B-a] ~ [B-e] 4St<©7KBfc*Sr*Ai"S t-IS y ^^sff 

15 «WSJ;l3^"C«>*^e> [B-b] (DjfVx&XV&tiV^o ^^7^* 
±5£Lfc [B-f] ~ [B - i] <D^m^<D, Kf&tt^iSGV^*-^* 2 

20 £^&Wte#J£U LTfflv^7^*^ (m^&W) 

3 [B-i] ©^ftisj;?i#*uv\ 
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_hia^^ cc] \z&^xm^bthzm&&^T/i'^~^&&£u i ^&^ 
-me-** (i 7) 

H 2 C = C ( R 3 ) -R^-R 12 - [S i (R 1 ) a _„ (Y) b O] m -S i (R 2 ) 
3 -a (Y) . (1 7) 

R\ R\ R\ R\ Y, a, b#«fct^mteJz5£Lfct<z)£l^ai-efc5o 

4 4 4 #&**fcH* S;h/r^<5 * 5 !> * /p*^* 

±«*jfetr* EE] fctfv^C, Hfctt±E^» EA-c] ~ EA-f] *JJ:V 

[ B -f] ~ [B-i] i^v^tfflv^^tbS. 
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ti&tess^s [E-a] $5£x? CE-b] (D^mm^mfz -t^Tts, 

[E-a] ^¥4- l 3 2 7 0 6-^««Plc:HJ^snrv>5^ife-c, Mte 
5 [E-b] &ffi^u?z/4k®izfrn^vV^{kx/i'fc~Mk&W*mi£Mk 

LT TIS-^ (18) 

10 M + C" (R 7 ) (R 8 ) -R 13 -C (H) (R 14 ) -CH 2 - [S i (R 1 ) 2 _ b 
(Y) b O] m -S i ( R 2 ) 3 -a (Y) . (1 8) 

5£«£, R\ R\ R\ R\ Y, a, b *3 J; t/m«: Jrxii Lfcfc© t f^-CfoSo 

~2 0©2f©fiS^to R 14 tt7kl^ *fcW:^#gCl ~1 0<Z5T^3VI^ 
15 ^|6~1 0©7!)^HtfclM7~l 0©T7WM*to R 7 
*5J:IFR 8 (Z)S^§IS^ -C0 2 R, -C (O) RjSiV-CN^* 

t> T? V^M^^Wtt^mtt. W3-1 4 0 6 8tm 

4t<^^4 - 5 5 4 4 4#43tfSU #rJ¥6 - 2 1 1 9 2 2 #45f#«&te8H^£*l/t^ 

«l*4Sli#i-S — M w/M n t 5 ^ ^ft^©«* s — 2 J^± 
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.LIEU S: 2 « J£H ±^r-r 5 P^^ftft, * «^ n ^ ^ * ^ 

15 o-, m-, p -XCH 2 -C 6 H 4 -CH 2 X, o m-, p-CH 3 C (H) 

(X) -C 6 H 4 -C (H) (X) CH 3N o-, m-, p- (CH 3 ) 2 C (X) - 
C 6 H 4 -C (X) (CH 3 ) 2 

(fcfcU -LfBjfc'K c 6 H 4 ii7xr;yyS^^t 0 Xte^lf^ Hl^ * ft fit a 

20 R0 2 C-C (H) (X) - (CH 2 ) n -C (H) (X) -C0 2 R, R0 2 C- 

C (CH 3 ) (X) - (CH 2 ) n -C (CH 3 ) (X) -C0 2 R, RC (O) - 

C (H) (X) - (CH 2 ) B -C (H) (X) -C (O) R, RC (O) -C 

(CH 3 ) (X) - (CH 2 ) n -C (CH 3 ) (X) -C (O) R 

(±SE5£(p, Rnmmiki ~2 o<dt rv-^m^tcnr^/^^m^ 

25 Tfrfo n|iO~2 0©»*U X«^0, Hit, 3 S^St^T) 

XCH 2 -C (O) -CH 2 X, H 3 C-C (H) (X) -C (O) -C (H) 
(X) -CH 3> (H 3 C) 2 C (X) -C (O) -C (X) (CH 3 ) 2> C 6 H 5 
C (H) (X) - (CH 2 ) n -C (H) (X) C 6 H 5 
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XCH 2 C0 2 - (CH 2 ) n -OCOCH 2 X, CH 3 C (H) (X) C0 2 - (C 
H 2 ) n -OCOC (H) (X) CH 3 , (CH 3 ) 2 C (X) C0 2 - (CH 2 ) n 
-OCOC (X) (CH 3 ) 2 

5 XCH 2 C (O) C (O) CH 2 X, CH 3 C (H) (X) C (O) C (O) C 
(H) (X) CH 3 , (CH 3 ) 2 C (X) C (O) C (O) C (X) (CH 3 ) 2 , 
o-, m-, p-XCH 2 C0 2 -C 6 H 4 -OCOCH 2 X, o -, m-, p-C 
H 3 C (H) (X) C0 2 -C 6 H 4 -OCOC (H) (X) CH 3 , o -, m-, 
p- (CH 3 ) 2 C (X) C0 2 -C 6 H 4 -OCOC (X) (CH 3 ) 2 , o -, m 
10 -, p -X S O z -C 6 H 4 -S O z X 

±1E5£"K xnm.m. n*> Pittas vm^^-To 

tfTIS-JftS: (i 9) (20) -e*$ns^»^«r*»f5i:^* s "e#5o 

R 1S R 16 C (X) -R 17 -R 18 -C (H) (R 19 ) CH 2 - [Si (R 1 ) 2 _ b 
20 (Y) b O] m -S i (R 2 ) 3 _ a (Y) . (1 9) 

R\ R\ a, m, X*5 .fctfYWt-tJfc Vft t>© t PI«^&5o R 15 & 

~2 0W7y-/HJfcttM7~2 O^T^/^^r/^S^r^-ro R 15 i R 16 f^ 

M^^v^-ctBS^iSi^bTVNTti J:v\ R 17 !i-C (o) o-, -c (o) 

25 Sfctt, o-, m~, p-7^^yl^t„ R 18 liiil^, £fc«H@JW 
_h<Z>;n — y^/^^-^AyX^^X-h iV^lRSfe 1~10 <Z> 2ffi(Dfii^/Tto R 

( R 2 ) 3 _ a (Y) .Si - [OS i ( R 1 ) 2 _ b (Y) J m -CH 2 -C (H) 
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(R 19 ) -R 18 -C (R 1 5 ) (X) -R 17 -R 16 (20) 

5£*. R\ R\ R 15 , R 16 , R 1T , R 18 , R 1S \ a, b, m, X£><£OTW: 

#^y ymariiaot^ iife^tt^y ^s^M^«^(-wr 
s iv% & n 5 r t & x 1 5 o 

15 2m&±iiir5ik&i&b vxte&^mmzti-r, MZ-YZtfv*—*. #yrs^ 
25 ±m%km^> y ^m^^m.^mz.^t^ < 1 t> 1 imw-rs 

(1) ¥~/\sm*/^~*m*&®7V*^A&mz£Vm&irZ>^blz.£ 1 9, ^ 
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(2) xisxa (1) -C#e>tL5^n^^H^Sr*j{gjc:WrS t^/^l^iT 

5 (3) (2) ^#&H«*«I^T^'ir=^*SrWi-5^^*fi^«>* 

IS 
io MISB 

(1) k^;^^ y v-^ y t-> ^7 ^^/H^ftl- J: ^) 5 r i ia ^ tf 

(2) fi-cH±<£>{£v^r^^-— /i^S^^ N ^< £ t 2 5 SIS*** 

15 ZTfs 

(3) XfExm (2) T#b^5*«tT;^=/^lrtt5t'=/^i^©* 
S^T/^-^St, (l) ti^5W'>";/HW5t Kntv 

[ (B) ^^©Mttfefl^^t] 

©*»M-efflV^5 (B) J$#t7>3fe«ftt£tt«fc«^ ^©fffltioTlNf 

»— o*»W^*5»tS*«8^*5fe*K (B) fi> ^fctsr tJJU: 9®*bL#S 
c^^c7)^^q^nT^9x JxTtTJttJBttWfclSJe^tLS&V^iS, ^XLfix * 
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^mmr? v /^ik&von, tie-j^ (21) -c^frs^fi&fos&w-rs 

CH 2 = CHR 6 CO (O) - (21) 

M; x/^-e*iffii-7K^*^Wi-a^y ^-T-^^y ^> ^0 

y x-T/>T*fc5# y /up-? v^/^m-^-rs r £ 

ia?)#?)tL5!Ky^-jKy^K ^^^y^^x^-c^^TK^s^^-r 

3rSJ££-tir5 r t^J: V)&btLZ=*tf*^7 ? V h^^V =*V-H ;#V* 

— /k ^y 4 y*,T*— his xufcrnm^ & v hm%&mz^ 

7Witffimn, 7i?h°m*mftmb-tz>ffiftmffimt Lt^^ra^ ii 

47^3^17BtHE TOJ^^ffiKg^tf, 9 3I~, 10 6H^t), 117 

m~) m^^xtezs-a-u ^^(-f&cTii^j^^p 
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(B) fife^<7>*ffiflstt»Ktt, (Al) ^©»tt^y/H?:ft5^ 
il^iooliWito. 0 1~2 0li»t5©^U\ o. 

^-co ^ m com tma.^ *s ^ t tt , jK-^flMbffl ^ &s * 5 
io <mitmm-mtm> 

20 7"fe^— K ^^^f7I/-h, ^f/^7^^h> 

25 cotlT/v^^ft^ii ; ^n^^f h7Tt Wt ft- 

5;^, JrV^^T 7!>^T5^ ^f/vr^V, ^/i^y-;l/T5 
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/v) *^*y>\ 2-^^-4-^^/V 

1, (5, 4, 0) 7 (DB 

5 u) W^y^b^ fc5^tt^bor^»ft©*^>^^ 
i) ioo§p (mmu. urmz) t^tto. i~20WmL< > i 

20 — (2 2) 

R 49 a S i (OR 50 ) 4 _ a (2 2) 

(it*, R 49 *3J;^R 50 te, ^ti^tii^ ^«ffci~2 0(D8&fc5vn3:# 
25 *fK*-f*flrfMfci:LTB:, RjettS*wfeV^ 7xx;^^ h*^?^ 
^(7)-^ (2 2) ^©R 49 ^, Rt»8-20©7!J-^S-Cife5fc©^ 
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(Al) lOOlfHi^LTO. 0 1 ~ 2 Ogpm^^^f* L< x 0. 1~ 

10 S53»i4#-^f!ISr^iPi-5r.i:dS"C#So i/yy* >^!)>^l©WJ^^t 

— r y^r^- tvi^y ^/i^y h*^^?^^^^ y vr^— Mtt^ 

15 ifv">7y, v-75/7°PWf;^^ h^y>7^, v-7^7°n^ 
/^xf^^ 7 y, 7- (2-75/xf;v) r?y7°ntv^!] y 

y - (2-7^;xf^) r^y^nt^MJiF^r^y^^, y- (2— 
yoi^/v) 7 ^ y 7°n t°^y f fdf 7 ^> 7 -i)W K7n^f!i 

20 n^y>7^ N-7xx^- y -7-;y/pt>by y h^v^^, n- 
7?y7nt>byx h ^^>7 yf 07 ^ y stfy 7 ; y-*/^f7°h 

7°nt>M)y b^->v'7y> y-y;^7°hynt°^MJx hdr^i/^y, 7 
-y /l-TJy 3 h^n tVvy h^v-^^ 7 -y /VTJ-y h^n tVi^y ^/i' 

y y h ^ v^>7 7 - y y k^t^ tv^ h y =c h * >s*sj >\ 7 - y y 

K^i/7nt°^yf;^y h^yy^^ 0- (3, 4 -=ztf*i/is? 
/!✓) xf;l/h!Jy hJfi/i/ 7 y, 0- (3, 4-x^3rv-yyn^ :5 rWW) 

;Hyxh^>>^7^x^i/Str>7yl ; 0-^/^^^v^^-^hy 
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^h^r^v^V, j3 — UAs-R^ As? x.~A'yf* ( 2 - * b ^ h df 5^) 

>>7>- > N-/3- r> 

y m h^v-^-?^ v ^ y n^r/u^-dp^T-a ^;V*^-}V*y* b^ci/i/^ls. 

^7^1 ; r - ^ n n^n tVW b V ? b * V^O^n ^ 

S ; h y * ( b y * h^-fisV ^) << yisTZi ^— bm<D4 y*sT% \s— bf7 

(Al) 10 0g|5CTU 0. l~2 0^«ttffl$tl5 o 0. 5~1 

^Dxf^, ^y/nt"^ ^y h&^WMW-fflv^cm-aN 

<7t»J> 
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7a-AK^y*, tfci*tt'>y*, mAte^y** jg»^y*, k»w 
1) 1 oogpi^Lti o~i oooM?tt<, 5 o~3 0 oasas 

20 <"5TM^J> 

nwl'^y/x-f, ^si^^aiy^y h*— /UnJ^/HffOJiK y 7 A" dp V'V^y 
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y ^g^^T-A^S ; h y ^ y v hm=^^T/^m ; fi*^5 7-r^S ; T^;v 
y oc^-i^^^y 3— /k t"* 3 t°w^^y = — /is^<D#V 3i— r-->Mg ; ^i/K^ 

10 5%ttWI^©DLTt)Sv\ 

^f^MJ-fy/o^y^^^yv, v -^y ^ f^vc^ tvvy^/i'^ 
n^n;^hm7y, n- (0 -rs: y^A-) r s: y ^ tvvy 

^^->->7y, 7-y;^7°f7°nt°^MJy h^r^/^7^^ y-y^TJ^h 

20 ^ntvi^y^vi^y h ^/^ 7 yf ©til^rf 1 5 7;v = ^ v' 7 ; ^ y 
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is, utok fjHbt£fi»k %{tffiitm, 7i?#/ismikm. m^mm 

urn, &m^m±itm, j-v*^&ikm±m, ft&mm, v ^mmmim^MM. 
mm, mm, mmm, ytmitamm^ t*&$>if btiz> 0 z.tib<D&mmM\nm 

-1 0 8 9 2 8f, #PJBg 6 3 -2 5 4 1 4 9^ #P?HBg 64-22904 -^CT) 

mm 

u&&m. mm • ^-y^mmmmmttet*<Dmummtfn, tumm, mmm* 
mm. ffifcmm, n-^^^ mtm. mum^m^yT^^ 

m~co^mm<Dmitm3.^n. (a 2) ^5>Tfe5^tt^y/^^wi-6 
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fe£ 0 :;t\ (A 2) ^Tfc5t^;v|l^ttiiLfct^/Hl^^ 

(ad tmmx*&z> 0 

ceo j&ft(DQ%mitmik\mm^^^ 

xjtfif^lW^ ^y=->-^g; l, 2-tfV7fii?^s 1,4- 

tL^NBR, S B Rf (~?u4^itm&y>). 
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(c) tft&n&is.mk&ik&tonti* ( a 2 ) j&ft&mmB^v ^%#-rz 

\f—A'%'&&W. 10 0 fifiSBM^LT 0 . 0 1 ~ 2 o fiftircs§;!jn-t-5<£>;W£ L 
v\ o. oiii3*I«»^<, tfc2 om*ffP«rtt;fcSfc*tt^<o 

[ (A3) ffc^O^A^fi-a-ffcteOVvr] 

(A 3 ) J^^-CfeS tf=^*fi^flcO±«(X^<Oj*3SfettJi^LfeK'=^» 
25 tt^ffc (Al) (D%(Z)^[^^-efcSo 
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OT^ftgS^^ fi<£# (A3) ©-^f&^Ut*ft<i:till#«t 
— ^.^^(-Api^L-C i . i ~ 5j@-Cfe 9 , sp^JLT 1 . 2~4f@Wr5& 

15 ip 4 _ 5 5 4 4 4-^42.*U W6- 2 1 1 9 2 2 £ *l/TV^5 0 

JteM^SiSK fc5£v^JS®&WLTV>5 0 lot, #^fi#*iJa s $fe< . 

25 T/^^/>^ 

H 2 C = C (R 11 ) - (2 3) 
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— (2 3) {-jb^T, R^SjJcifJDK^&SV^a&^afcl ~2 0<Dl%ik&m 

- (CH 2 ) C -CH 3 , -CH (CH 3 ) - (CH 2 ) n -CH 3 , -CH (CH 2 
CH 3 ) - (CH 2 ) n -CH 3 , -CH (CH 2 CH 3 ) 2 , -C (CH,) a - (C 

5 H 2 ) n ~CH 3 , -C (CH 3 ) (CH 2 CH 3 ) - (CH 2 ) n ~CH 3 , -C 6 H 5 , 
-C 6 H 5 (CH,) , -C 6 H 5 (CH,) 2% - (CH,) n -C 6 H 5 , - (CH 
2 ) n -C 6 H 5 (CH,) , - (CH 2 ) n -C 6 H 5 (CH,) 2 
(n«0^±(D»T:\ #S<Z)^l+^«« 2 0 J^T) 

io $^>^, RjgtestLfc^as, s-a-fls (A3) ©7/^^/H/5\ ^(o^m-m. 

- N R 1 2 2 

(R 12 {±7k^^fc^^fci ~2 ooitt©t«S^fc^ 2i@cDR 12 teav^c: 
Sr^LTV»Tt>«tV\ ) 

- (NR 12 3 ) + X- 

(R 12 ^7K^X«J^«1 ~2 OOlIOflStfo^ 2i©R 12 ttS^i^ 

-tlBiS^, R 1 2 ftt*t fctt^it l ~ 2 o © l I©f iltfc , M*.t£s 
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v\ 

5 i^Mi-^i-i^ft^Kt ^t<it (2 4) : 

-OC (O) C (R 13 ) =CH 2 (24) 

10 — (2 4) {£*5V^ R 13 <£>=Mfc0!I£ L-Cf*#fcl8J££;tvF , MxJi\ - 
H, -CH 3 , -CH 2 CH 3 , - (CH 2 ) n CH 3 (ntt2~l 9©»it) , 
-C 6 H 5 , -CH 2 OH, -CN 

*?asWb*L5as, $f*L<tt-H, -cH 3 -cfeSo 

<3R*teWJSi*Aifc> 
T©IS : 

25 kizxvmmztiZo 
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(1) ^nyygm< i t 1 o±i*iffii-tt5 t'^^^I^ft^MlL, 
5 T 5 / S^rW-r^fi^Sir Lttt, #K:Pg££*iftv^ — #5S (2 5) I^tf 

-0-R 26 -NR 1 2 2 ( 2 5) 

JhSB— ^ (2 5) &d*5V^T, R 26 tt 1 <@£U:<Z>^— ■ 7VH£-^X«^*7VH£ 
2 0O7M^^ ^3ft$C6 ~ 2 0 (7>T V -^VS, M7~20©77^ 

15 dp-u^3E*^#rf b*t5* s , 

-C 6 H 4 -R 27 - 

^■XU^^'r/^^-^^^-V^^XiyX^^mmm 1-14© 2l©fiSI:i 

"To ) * *7t«, 
20 -C (O) — R 2 8 — 

^v^Ttiv^itl-i 9©2«©tISW 0 ) 

J; oteHtmnt LT#J;cte\ — «5£ (2 6) i:*^5*lI^T^M 
HO-R 26 -NR 1 2 2 ( 2 6) 



WO 00/20498 



PCT/JP99/05557 



52 

<©Wttl*T*)«9, 2ioR 12 ^iSv^i:[^-tt)<];<i^oTv^t^)j;<, 
5 _LfE— (2 6) i^v^t, r 26 « i flgj^±<z>^— x/^-^Xfi^^-r/^ 

10 - C 6 H 4 - R 2 7 - 
-C (O) -R 28 - 

^-ev^Tt i £i^5fil& i~i9 ©2ii©w^t) -e^$ti,5T 5 ; 

JMfcW&'fbl^i: U> ^J^Lf^^y— ^T?y ; o, m, p-T;/7iy 
;o, m, p-NH 2 -C 6 H 4 -C0 2 H; 7 V T^~^, T ^ J ~f $ 

20 ^^^^if^n^o 

M + 0--R 26 -NR 1 2 2 ( 2 7) 

25 (5£tK R 26 tt, i fiiJ^±w^-x/^^Xfi^^x/^^-^5:-g-/^-ev^T^ £^ 
~2 0©2iOtISWo R 12 tt7k**/c^*mi ~2 0©1| 
©fil-efcl 2flg?>R 12 «:5:v^;L|i!]— -ct J;<I^ot^t^ J: < , £fc, 
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-LIS— (27) icijoVN-c, M + n, **iyT-*-^<Dtt#^*:/-e&K> > 
ytbtii y^A^*-^ tf^Mty, # v v m btis 

7x/-;vi©ii, jrss (29) ^-rr^/se^^ s »*bv>„ 

M + 0--C 6 H 4 -R 27 -NR 1 2 2 (2 8) 
M + 0--C (O) -R 28 -NR 1 2 2 ( 2 9) 

c s H 4 te7^~isym. R 2 f^ mw^t-tinim^-t^^-T/^^ 

15 Xte^*^/>^£^T^Tt> £V^§f?$C 1 ~ 1 4C02flfiC0W^*> R 3 «, 

fiS-cfc'), 2{@<z>R 12 ttSv^iw]--ct j;< SftoTv^rt>«t< , & 

20 C 0 ) 

— f&iZ (2 7) ~ (2 9) i^^tl5t^rv'7^ty^ft5j^ll^ — IS 

* (2 6) i^$nS{b^«JS:aU£tt<k^fti:^§*5itii:J:9*StJ:»& 

25 3f-> h\ # V VJ** b*i/ b\ V^VJx* b*cis b\ ~f b V K\ $ 

]) ^Ax b*ci/ b\ V^ 1 ?-^^ b*c is b\ th!)7A-ter t - zf b*i/ b\ 
Tjy 7A- t e r t -7b*isb\ b V ? ^> U *7-^ ^g£y^<7 

a, j^^tK#-7- h y -7^, Tkitfl^ h y 7^, ^shltj y tk#^^- b y * 
a, /KifHbTJ y ^^^y^<7-^s ni^/vy^^A, n-^^y 
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t e r t - V ^ixvM tVVT ^ h\ y^A-^-^ 

^-fritis? v 5 K^sajferfbnSo -hMS^fflft^ WfcftlRRttfcv^s, ±12 

fllflftC^LT, 0. 5-5 y$ft % £?l£L<«0. 8-1. 2^*"C*>S„ 

^ X ^/-/K T-n^y— y y7°P/V-/K n-^/KT 

/vn— /K t e r t —-ff-frTAs^— AS^OT 1 A<^ — /^^IK ; T"fc h — h y /K 

io tr^-= h y a/, ^<y/= h y fvm<D~ v y ; iiif^> mm^^- 

; s^^l/;*/^*^ K^©^/l^3t»dP"> R^ME^i^f btbS 0 rtb^tt, 

25 co-7- h>^i£g£ ; ^ ?J -/K ^9J—A<^ 7P^7-/K y:/n^/ -/K 
t h=MJ;K t°^-n h y /K ^^y'= h y /m<£> = F V /^MB ; 
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WStLtlt ^y^t^iX^^ = ^ t e r t-yf^^ 

0) tt$tb5«I^WtSt^;^i^^ (3 1) 

-CR 29 R 30 X (3 0) 

Xfi, Jfcfc, s^SfSrim ) 

M + -OC (O) C (R 13 ) =CH 2 (3 1) 

R 13 te7R§Sf, ft**l-2 0O|f«SSr*to M + ttT/V^y^ 
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W-T « tf^**^*^ (32) ^$^5^«i:©S 

XC (O) C (R 13 ) =CH 2 (3 2) 

#^yv/T^-bSi:-^ (3 3) ^^nste-a^^RJ&J- £3 

HO-R 31 - OC (O) C ( R 1 3 ) =CH 2 (33) 
10 ~2 0(D2{M<D^m^^o ) 

Q-^it (3 0) -CSt^tbS^MifllifiSr^S tr^^fi^A^ -«5£ (3 
15 -CR 29 R 30 X (30) 

x»4, lyif, xrau s^^^^-To ) 

M + "OC (O) C ( R 1 3 ) =CH 2 (3 1) 

20 I, ^cte^T^-^^^^irTo ) 

(3 0) T?«StbS5|5i»«3tSrW-rS^A'*fi^frtt. 

25 #-CfcS 0 

— (3 1) Tf«$ti/S'fb^'»fc b-Ctt»iJ:lS3£*tu*v^s, R 13 »jy£#J 
fcUli, 0J*Lfc£, -H, -CH 3> -CH 2 CH 3 , - (CH 2 ) n CH 3 (nf*2 

~i9<Dmm%m~r) , -c 6 h s , -ch 2 oh, -cn, 

&&mfbft<> £?£L<fi-H, -CHjT?&5o 
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-«5£ (3D ©t*i/7=:tyo«6ffll«, (3 0) ©/Nn^ySi: 

^UT, $f£L<f*l~5^ft, Hi:ff4L<«l. 0~i. 2SS-C&5o - 

15 £&#»^5fc»fc#*L<ttM.~l 0 0*C-Cfr5o 

©TKMSrW-rs^^Sc^frt. (3 2) T?^$tuS^*i:©SJ£ 

{3i ism 

XC (O) C (R 13 ) =CH 2 (3 2) 

20 (5£*> R 13 te*lt, £7ctt, «l~2 0©tiS^to Xf«^, JfJf, 

—«5£ (3 2) -C^SixS-fb^*^ L"ff4«PlilS^§tL*^*s, R 13 ^*»i 
Ltd flittf, -H, -CH„ -CH 2 CH 3 , - (CH 2 ) n CH 3 (ntt2 
~190lWt) , -C 6 H 5 , "CH 2 OH, -CN, 
25 Igj^WbtU $f*L<tt-H, -CH 3 tfe5, 
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(a) y t'y/7^*;H^t<t 9 if^^ll^^t^^l^ TIE— « 
^. (34) ^^ $n5 -^ t p^fi^tt©TA'^=^**5J:t/*»SiS:«Hi:» 

H 2 C = C (R 32 ) -R 33 -R 34 -OH (34) 

R"li«*|[ 1-20 ©t*St***fctt^ MiJff* L < , 5^ 

^•CfcoT^^T^XUK R 33 tt-C (O) O- {~*?*m . 
**:»4o- m-t>L<ttp-^*^^at«r*^- R 8 4 ****** 1 
H£l±ox-f^tt LTv>x <fc vn«*» 1-20^2 

(^fc(Z)te;*^i^:^<^b'cH&"?*>5o ^ 

(b) y tv^r^/H^I^ ^ t^/Hl^Mt^l^ fi^RJfc 

H 2 C = C (R 32 ) -R 35 -OH (35) 

IE-Use (3 5) Ki*S*ta<b*«ftb-CttWtlR£*^*v^, aw* 

( c ) — i 3 2 7 0 6-§^*&fc£fl-M^i*;h'S «t ?ftjj&X% UfCT"^ 
ft?*?***^***^*-*** (3 0) ^**ix5J:5*K#-^^^ 
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(d) J&¥&m i 7i?#A'S&lz£ flfcfefrS— «5fc (3 0) t«$1x«J:5 4 
^|_^ n ^y^^^ < H 1 fiWtS t^/Hl^*!^ (3 6) 

M + C- (R 36 ) (R 37 ) — R 35 — OH (3 6) 

(sop, R 35 n±mvtih(Dtmm-vh^o R 36 &£VR 37 tet t>\z*A"*-* 

io liMi-i o or^^St t < tt7 x=^«*3tto R 36 *3j;t/R 37 <7)m 
LTWu -co 2 R (^i^^/VS) , -c (O) R (^M) . -c 
ON (R 2 ) (7 5FS) ^ -COSR (ftx^r/H) , -CN (=■ h V A> 
s) > - N o 2 (=FpS) tfflsplf k*t5o t^SR»^*ti~20©T;i' 

15 9> ^tL<tt^*ftl~l 0O7/V d f/HtL<l47x=/H-Cfc5 o R 36 & 
XXfR 37 tLXl-i, -C0 2 R, -C (O) R& £Xf- CNJ)m\Zfr-£^\ ) 

(e) m^&Wi^VX/vm&^Z. *)#bix5-iR* (3 0) T^StbS^*- 

20 5f l:7;vf t KI, Xtt-ir h ^SrRJS^S^&o 

(f) m-^fMtfS^i 3 '*^ (3 0) -r?«$n5An^y 
^>?5;<Hlitnt'=^l^ TIE-^sC (3 7) *xStK 
mS-a^^^T-^-^X«TfE-^ (3 8) «S-C*$ix5*lft3E-&W*^ 

25 um 0 

HO-R 35 -0~M + (3 7) 

r 35 *3 £UM + n±fti<tih<Dtm%k'e&z>o ) 

HO-R 35 -C (O) 0~M + (3 8) 

(5£«K R 35 *3J:aM + tt_bi£ELfc^(Z)^|s]1||-efe§o ) 
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(a) ~ (b) <D£ot£*mm*mA^zxm^v>f^&w.mM 

*fc (c) ~ (f) © J; 5 *^-^n^^^>* < i: l fittS ^ 
5 (f) <©:*1fe3 s £ bv\, 

^fy^-hSi-^ (3 9) ^£*x5fl^W£tf>5tt£i;:J:5#&o 

HO-R 31 - OC (O) C ( R 1 3 ) =CH 2 (39) 
~ 2 0 (D 2 fffiCO^M^^i"o ) 

(39) -vf&isMit&mt ^xteWKmmzftte^*^ R^vmrnt 

^ Ltit -H, -CH 3 > -CH 2 CH 3 , - (CH 2 ) n CH 3 (nl±2 

~19©tWt) , -C 6 H 5 , -CH 2 OH, -CN, 
15 mtmfh ^ fiP*L<tt-H, -CH.tfcS. WttftflS**itTtt, * 

j;^W:iitt^4^tfc6Wt M^y^^-M^ (b) 
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[ (d) mftnmft^mmz^xi 
m=<D*&mx-m^z> (d) swisoo-i 
5000 ©m-^^-efc >9 , - (Dm^^MM <d mm k x k> , mmit^m^^ 

10 

iif2iij^^«Joi&Wj^Ste:> 5 o o~i 5 o o o-e&Stfs, £?£L< 
i48oo~i ooo o-efctK i9ff*L<ttiooo~80o o-e&5o ^ 

/K ^yynt 0 l/y^U3-;K ^Uf h7^f ^^^^ a -^©^^ x "^ 
/v^ y rti ib^ y ^ — T/m y ^—A'«>7KiftSSr^^r-^*x ^— 7Vi" 
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5 £L<, l. 8*i*as#*Li\, l. 7&.T&£*>&*^<* l. 6«T*s**J 
±iaSJ^^m»J«^ ¥»t*fflUfeJ:<, 2«£*_L&#/BLT&J:i\, * 

10 ±ia (d) &#<&i«#^?rffi#j<z>ttffl*w^ (A3) j&ftnim&'&mm&'p 

*< fctlfitt5^3RI^l 0 011WU5-1 5 0 11^ » 
tL<lilO~120lil $f>{«L<tt2 0~10 0li^feS„ 5 

<z>-£-efI/£< ffjfttSitms. rroi^^MWi LTtt±iil!bfct>(D 

3) 1 0 0£P J^TIHC) MtTO. l~2Oasm«^0^L<, 1 
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5 S (40) 

R 49 a S i (OR 50 ) 4 _ a (4 0) 

JftS: (4 0) cp<7)R 49 ;^ ^if 6 ~ 2 0 07 U -/HtfcS fe©^, 

^rn-a-^ (A3) 1 0 omzn^xo. 0 1 -2 ouumtwa t< , o. i~ 

25 «fl§£«^W£ LV\ 

/BV^5 rfctft?* S„ #>Jx.»\ (4 1) (4 2) 
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R 51 3 S i O- [Si ( R 5 1 ) 2 0] [Si (H) (R 52 ) O] b - [Si 

(R 5 2 ) (R 53 ) O] C -S i R S1 3 (4 1) 

HR 5 \S i O- [Si ( R 5 1 ) 2 0] a - [Si (H) ( R 5 2 ) O] b - [Si 
(R 5 2 ) (R 53 ) O] C -S i R 51 2 H (4 2) 

5 R 5i ^xxiR 52 mkmmi-6<DT^7^m. -wtn, r 5 

bli2^b^l00 > c«o^c^i 00 Sr8tyt , t"SgSfcSr^i"o ) 
— #5£ (4 3) -CSSixSat^Vn^^ ; 

R 54 H R 64 

0 III 

-(SiO) d -(SiO) e -(^iO) f -n (43) 

R 54 R 55 R M 



(5t*K R S4 *5.fctfR 50 te£UIHfcl -8©7A'^S, Z?^~/l-m, R 5 

15 6 fij^^l ~ 1 0©T/l'#^3E*fct±7'9A' ia f-^aSr^-t"o dtt0^d^8, e 
(12^^10, fttO^f^S ©it^* t, ^O3^d + e+fgl0?:l 

t^-to ) 

5rW-r5TIE-^^: (4 4) , (4 5) tf^^nsm^v-cdfif^, 

(46) , (47) -es^tisi^^p^tymL^o 

(CH,) 3 S iO- [S i (H) (CH 3 ) O] g - [S i (C 6 H S ) 2 O] h -S 
i (CH S ) 3 U 4) 
25 (CH,) 3 S iO- [S i (H) (CH,) O] [S i (CH,) {CH 2 C 

(H) ( R 5 7 ) C 6 H S } O] h -S i (CH,) 3 (4 5) 

(5£«K R^n^m-^tin^^^^^iro g«2^g^ioo, h«o^h^ 

ioo©IWt„ c 6 H 5 fi:7^~/^K£r^-fo ) 
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H C 6 H S 
CH 3 C 6 H 5 



(46) 



H CH 3 
-(SiOHSiO), 

CH 3 CH 2 CHC 6 H 5 
R 57 



8, fro 3 ^ i + j 1 0 %mtz-tmm%:^-to C 6 H 5 f47^^/vS^^-To ) 

1} 4— <^v^>\ i, 5 -^*ti;iy, i, 6-^:/*^^ i, 7 

-^^S^t^ 1, 8-/^-v 5 ^^> 1, 9— 

4^ o, o' -^ry/vt^^xy-^A, 3, 3' -i?r!)^^7x/-^ 
ry^MJ^yf-F, ^ f 77 y ^t°P ^ y f - nwx^f*ii^ft> 

_hl2— jRS; (41) d>6> (4 7) K:^uytiaJW*<z>t Ko^y/H^fft^ 
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10 



15 



V" 3 H^CH 3 

(os.)n-o Ha 0-(SiO) n - 

(CH2) m TSi 

H 3 C | 



Si 
J 



H CH 3 

( °^"-°, XH 3 

sr 



H^CH 3 
0-(SiO) n ~ 




H V CH 3 



O-(Si0) n 
OCG--\/">jbi 

H 3 C| 



2. 5~0. 4Tfc5i fcaMSK:*?* Uv\ */uit& 5E*-bl£fc3 tm 
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Fx 2, 5-i?*?-A'- 2, 5-v 5 ( t ^f-^, 2, 5 
-i^^^/V-2, ( t -^/^/V^-^v-) -3— ^dri/^, i??*/l"< 

;vJr**/ h\ t --ftf-^V ^ >v-<jvjr**y Y\ a, a ' - t** ( t -y^yw^yv 
5 -f t°/w<^1f^<z> «fc 5 Tfe^T/v^/^/^^^ h\ -<y W /w< 

df-i/K, 2, 4 -v 1 ^ n n/<yyV;WWtdfi/ h\ y^D^/^/^VK© 
«fc 5 4i?7V^t*-/ H\ TB&&mWt- t -zf^A-<DX 5 fti&g^^vvK 

10 k 1, i-v 5 ( t -y^/^/^^-y) v-^n^^f-^, 1, 1 

( t -^^/w^/u^V) -3, 3, 5 — hV*7-A'i>'?* 1 ^ , *'9 m 'y<0£5 

fi^ (0) -i^lf^f W^n^fyiWlf btiSo 
^»iI©Mittft, RhCl (PPh 3 ) 3, RhCl 3) RuCl 3 x 
I rCl 3 , F e C 1 3 , AICI3, P d C 1 2 • H 2 0, NiCl 2 , TiCl 4 

20 a>*3bfcv\, ttj^ftt u-ctt«F^IS«'ievN^, if=A^ma-fle (A3) <dt;v 

^/Hlmo 1 l:i*tU 1 0 _1 ~1 0- 8 mo 1 OD^Sffl-CfflV^S < x 

L<«10 _3 ~10- 6 mo lOttl'CfflV^SCiUV^ lO-'moU!)^ 

mo 1 ^±/BV>&V^aS#*LV\, 

0°C~1 5 0°C, ^l«L<«8 0°C~1 5 o , CT?B!4fc:**5©*sj;v^ 
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tt, MZ.tt. l ^tfli 2iJ^±©^ y^/T^- bSSrttS w y^r^- 
io Mb-^#K — /Wby 7 5 v*s xv i ^:<DT/^3c/i'^—y"Mk ! &)~£frtei&M& 

20 m<Djt • m^mmitmm^m^fbti^o 
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r ^ y;^©/^ y^irtetts. r^ijp^h'j/n, t^/^ 

^ y u _ ^ N _ t-^fa y k>v y n = h V /K 

15 N _^t'ny Ky, 5 K5R*/^— , ^ft^^**^ > ^ 

20 



25 
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o 

II , x H 
H 2 C=CH— C— ^OCH 2 CH 2 -^OCH 2 — C C 4 H 9 

C 2 H 5 



10 



15 



20 



o 

H 2 C=CH— C— (-OCH 2 CH 2 -)^-OC 2 H 5 



O 

H 2 C=CH— C— (-OCH 2 CH 2 ^-0 — 



O 

II /==\/ CH 3 
H 2 C=CH-C-{-OCH 2 CH 2 -)-0— ^ £ 



O 

H 2 C=CH-C— (-OCH 2 CH 2 ^-Q— <^ j C 9 H 19 



O 

h 2 c=ch-c^och 2 ch 2 ^o--^} — 



25 



10 



15 
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o o 

II I 'I / A_ J_ 

H 2 C=CH-C— OCH 2 CH z O [~ C ~\ CH2 l^ 0 i^ H 



CH 3 O O 

I II r II / _\ j 

H 2 C=C C OCH 2 CH 2 0 [-C— (CH 2 -)-0-J^-H 



O O 
H 2 C=CH-C-4-0---(cH 2 ^--C-(rO--CH 2 



o 

H II 

H 2 C=C C O CH 2 



H II / \ 
H 2 C=C C O 





20 
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10 



15 



HoC= 



O 
II 

CH-C- 



•OCH 2 CH 2 0 



O 
II 

HoC=CH-C— 



O 
II 

HoC=CH-C— 




CH 3 0 
I II 

H 2 C=C — C— OCH 2 CH 2 - 



O 

H 2 C=CH-C— OCH 2 ^CH 2 )^CH— CH-fCH 2 ^CH 3 

O 



■NCO 



20 



HoC- 



O 
II 

=CH-C- 



CH 3 

-NHCH 2 -^^0-CH 2 -CH— CH 2 
CH 3 



25 
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73 



CHgO 



H 2 C=C — C — OCH 2 CH 2 0- 



O 
II 

-c 




o 



o 

II 

c 



H 2 C=CH-C — OCH 2 CH 2 0- 



> 

c 

II 

o 

o o 

II II 

-C— CH=CH-C- 



OH 



15 



20 



CH3O 

I II ^ 

H 2 C=C — C— OCH 2 — [> 0 



HoC= 



o B \ 

CH-C^OCH 2 CH 2 )^0--\^- 



•Br 



Br 



Br. 



CH3O 

H 2 C=C — C — O— ^ >— Br 



25 



Br 
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o 

H 2 C=C— C — OCH 2 CH 2 — (•CF 2 CF 2 )^-F 



O 
II 

H 2 C=C — C— OCH 2 CH 2 — C 8 H 17 



^i^^ai y ^ y 7V/Ky V K^^y y ^— K h V * (t Kn* 

i/ai^/y) >r y^r* h^y ^^-t^y y k h y ry y ^— h> h v 

b 7 7- n ^ t'^ 7 x / - ;P A y x f y y T ^ y ^ - h , 4, 4-^/^7*h 

y7xx;^7 7^ K^y y y y t'— K ^y^- h7xf ^y/y =— /vv't 

>-7" h777 y ^— h&tf&vfbti&o 
25 tU^v-iUtt, t^7x/-;vAlx^y7^ y bffim. 

ry y 1^— MM^^^ry y hm«> cooHS»x^y7 
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r ^ y ^— k y ^ y h— ^ h y y h^} 

hthf'ty \/ & i/T 9 y h&mm, s»— ;h:x^t^^^it 

15 fifci, 2 0 0 0KK'fc5:^W*L<^ 1 00 0KTT'fc5rH\ » 
^l&fc ^ ^> A- =¥ — & }ci J: 5> 31 1 # S £P^ Lv\ 

TirhT^/y^ 7°Pt°t7i/y, ^7717^ dp-^Vh— /K TVi^w 
25 3 -^^T-fe h7x7 1^ 4-^f/U7tb7x/y, 3 -^y^/^Tir h7 

4 _^^i/7th7xy, 3-7'p ; t7tf7xyy, 4-ry/vr 
fMyy'7x/y, 4-^pn^y^7x;y> 4, 4 '-i/^ f^v"<yy 

7^/1/, 4—?vu-4' -^y^y>^y/7x/y, 3-ynn^f y 
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^ 3, g-^^nnirfy h-y, 3 n n - 8 - 7 ^;^fy ^ 

/k ^ ^ ^ ^-^oi— 7vk tvK tr^ (4 — 

10 ifcJieV^ i£a5^3tKl|5H4»>r LTttU 650-1500 nm^ffi^c 

Often* vl^ — Mitf#l¥3 -1 1 1 4 0 2^ #1^5- 1 9 

4 6 1 9 ^n^^m^^nx^^j&m^^m^^ ^^^n-^^- hm^f 

tt^as, r©Mi©t^ioog|5(^Lt, o. ooi-iottW 

20 mmmm. ^^^^9^^, ^-m&^—v-^ 

fl© BS It ^ * if h tl 5 o 

* (4 l^f- 2, 4-^f/W^UD^M);V) (VAZO 3 3), 2, 
2 ' -ry-f-7 (2-75^^^) — (VAZO 50) , 2, 
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2' -7/lf7 (2, 4-i?^f;W^nsMJA') (VAZO 5 2) „ 2, 
2 ' -ry't^ (yfy^fnsh!)^) (VAZO 6 4) x 2, 2' 
^_2-^fA'7*fn=h!J^(VAZO 6 7) , 1, l-T^tf* 
^ t2^^i^-^^7/l^7i?= MJ/V) (VAZO 8 8) (^TDuPont Che 
5 micalHA^I) , 2, 2' -T^* (2-^n7"ntV^^t 
= hU/U) > RT$2, 2' y^^- H (V-601) 

/v, iasfeter-fe^K mmt7VvJ^> s^r^w*— a-* 

10 i/v 5 ^ — tf^ — b> (4 — t —-f^-Asi/P P^^^) A-t^^^*-^ 

— h(Perkadox 16S) (Akzo Nobel ^bA^"5Ti&) > i? 

— h(Lupersol 11) (Elf Atoche mfabA^*Sffi) ^ t 

— ^T^ci/— 2 — xf/l/^^fy oi— b (Trigonox 21— C 
15 5 0) (Akzo Nobel i^A^RTi) s XVIKft^^ 6 

25 «t©HI*&ffli: LTtt, ISX&StbStotfCttJfev^s, T h77x^l, 1, 2, 
^Si^blimSo 5Elc«F* Lv^tfm, 2, 2' -7/« V-f 
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5 SrlooIt^irUfcl^o. oi~5Mftgfl, £<9#£L<«$JO. 02 

10 ^ i^5 0 o C~2 5 0°C©f E irt^L<, 7 0°C~2 0 0°C©^irt^J; 

15 ^t5-t^#5o 

l«£**0>«fcte.fc BRACTS LtlSt5ri'bWt-C^^ fiM 

mm^mxfoz> 0 
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mm<D*mw(DmkmB.!&vote, (a 4) f&&-e8>z>&m&*sy 
[ (a 4) ^^t^/i^m-a^i-ov^-c] 

5 »ia©**W^*5tt« (A 4) _L|S-^5t (1) -e*^tb5^*8tt^ 

t^«t5- fe©tfc5o fc*5, (A 4) fig^ 

10 (1) Tt^tiS^Itt^!)^-^*^^ 1 ' HB*«r?fc5 

£ +^ J&BWb* Sr# 5 - £ * s # ft v \ ftflMfc* 3r# S fci&ff fc— «5£ 
(D ■e*$*b*3K*tt'>y^S«>*tt. ii^, -WH¥^Ltl. HB~5 

20 3Ei-> ±ie^/^-o5^t^ y^t^y^3 ofi*%^±ffiv>-c^Bfei- 
_hia**tt^ y ui. 1 ij^±tt§ t^^^i^ws^^ 

25 Kl<< % *7c, 1 0 0 0 0 0^±tfc5 IRUSiV^SHJl^ftSo 

"f ft^^M* 2 ?^^^* (Mw) t%t¥-&Jft^& (Mn) COlt (Mw/M 
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© jB3£liy^- 5 x-i/ a B-r h / 5 7 - (GPC) 5 ©is* 

±is^^i4v y /umzw-i® lt i . i fluj^xw-f s tf ^/^a-g-flco^^^fe 

tLTIt ±a*bfc (Al) ^w^xmA*3J;^B^lRl^$!l5tXSS:#»f 

m m cd &m w <om. <btt<aj*w * > £> # <b n s si ft* ^ ft * t£ ft s * § 

c(e) ^©s/Stt^wn-ov^] 
ana ©#369! -eA^ 5 (e) ^©^tt HBJ£*T0>_Lsa— ttst (i) "e* 

25 »jfc**xi$©f^t*©efc£a s 'c* s^^t, «fc%&i;i^*W4«rfl-#u **s 
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ox) mm-etoZo ufc^oT, Bifc&^mm'pn&km&i'V ^mm*. toe 
iHo^iias (e) ^^R^t^m^it*. i m<o&*mMW\z.<o%& 

Itt^y^Mtt^fc*. (a 4) ^©if^fi^ii4ft*D, Mi-? 

10 WWt5:H^I±T^/iV^©tfe5o L/^E (A 4) 

\z.mtz^-k.m&. »v y i (A4) ^© 
^«i^y/nisjst5-tia^ (e) &ft(Dfcfo\^mmmii&b lt 

^©fi^^ttiSo E£>L, (e) fifc#fctt#«te#B&*frfcv ,k #-?" 

±is (e) ^©sisttRrm?fl^*uv^«ttvy^*tt^ (a 4) j&#<£> 
20 ±12 (e) ^w^tt^ii^j»^^«^-rst^^^/^-i tttt, 

-efflv^ 2i^±^ffflLt'b «fcv\, E^E, (E) Hft©^ 

25 «[ffl"C#*V\ 

^5R3t^flK*sjf*LV\ ±12 (E) j&ft<Dfcfc&°lMMte, ±m<D^y-^ 
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ikbteZi>(D&t&iz l< , $^(c^(DB# (a 4) ^c^»^tt->y /^s^r^r-rs 

(E) j&^SJ£t£^«j^«^-?SW:> 5 0 0^U 500 O^^^L 
<, 80 0~1 0 0 0 0^±9^U\ tfclOOO~8 0 0 0^^1:$ff 

tv\> ^ft^ 5 o o j: <om^t&fo&-*immt lt©m^^<, i 5 o 
io (e) &ft<Dfcfo^mffl<Dft^&frtttemzmfe£ti^^K 

T^J:90l£L<, l. 6JWT^&*50;£ L< , l. 5 fitTtfS IX, 
±12 (E) j&^^LT 1 iKT©-«S (1) -e*$tb5^1ftt^y 

15 ^ttst^/^i^tt, m*<Djjm-?mm-*imx°$>z> 0 sxrimmm eg] 

_hiB^& eg] (ad fcft^mmm eai £i^-efc<9, s^t-i 

Mx-ttH^-rs [G-a] ~ [c-j] m<Dwmijfe\z-£ 9#fb*L5^\ rtu^ 
eh] ii@cD^^«^(7)^7R^s^w-r^ t^/^^m^-^i-> ^ntt->y 

±iHMit-& ch] (ad j&5^§^i& eb] tmmnjrm-vhv) , 
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m&m-tZ [H-a] ~ [H-f] «t©»3fi^&m«J: r*i«b{;ipg 

io ov^teiiai-r&o 

15 ^$n*f % 011*. #1*4^1*3 - 1 4 0 6 8-^fB#t-IPI^£nTV^ «£ 5 fc, 3- 
ft5^;^^y, #-£^4 - 5 5 4 4 4 ^n^l^m^^nXV^ £ 0 

20 y /uSSr^ff S9^*^BB*63W*r^*t"Sr. £ &-et 5„ 

_tiB^3tfe ck] « % (ad ^^o» [e] bmm-c&v, m&mzi 

^n^y^lrftS V-As&n&mL 0»J*.tf«J£1-5 [K-a] #^>M3t^ 
-T5 ^=:^*S^Oj83gj£ [G-a] ~ [G-j] |IO^TWTtW5 0 
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arommm eg- a] ~ co-b] w\ lm^-r^rmmi^m^^ 
5 [g- a ] mteM* i ^w-rsra^JSrfflv^s y t^^v^^Jti^i-J: v v 
±ia^jg& [G-a] ^jov^rffi^^nsm^^r/^^-^^s^i^m^tt 

io (Dm^T/i'tr—^&%i#itft^t&! ! fotVXte, 09*.fi£i!&Sfctf>— (7) t?^ 
[G- b ] l ffl^Ti-5BH*ft«IS:fflVN6 <J "9 * 

15 ]&£it:5;51feo 

jgSHfcv^s, l, 7-*-^^>\ l, 9- 

E*T<£>$SiSS; [g-c] ~ [G-f] te> l «®#^*l*«SK:<z>*RJfctt0>iSi 

-^fliO^n-y^^T/^^— /VS^^^i-^.^^^, ±i£<£> (Al) fiJc#<Z>$!i3£ife 
[A-c] ~ [A-f] tlPI«(Z>^fedSBriB"Cfc5o Kitife [A-c] ~ [A- 
25 f] Mfc^TS^M:: HBo^^fiSi^^^R^tt^SSv^^-^n^^^ 

%m^zt*=./^mm&fc%m^^*fe%^fc^fr^& cg- c ] ~ [G-f] 
i-rsir, z.tibM&fe [g-c] ~ [G-f] j: «9 , 1 m^^mmmz-o) 
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uT<Dmm& [G- g ] ~ [c-j] vis im<Dft*mMmz.<Dz**.m&$:^ 
5 &\z&&-t-z*mz. -tft<v (ad f&ftv>mm£ la- s ] ~ [A-n ^pj 

«©^jfe*s«r«6-CfcSo JK3£i£ [A-g] ~ [A-j] fcL^Tfi^fltt: lfl© 

[G-g] ~ [G-j] it5i, mfe«3t?fe [G-g] ~ [G-j] (-i«9, 
[H-a] ~ CH-f] \ZL «fc «9#btT,S^-tbb(-PS^$ttS t><7)-Ctt*V\ 

^joV^T«, J;iBLfcK3S8s CG-a] *3 «fc ^ [G-b] *ftf>, T 

15 Asm&m&m^zz. tmiiz lv\ roi^pj: o^-efcs^k cg- 

_hi£L*:$8jg& [G-c] ~ [G-f] m<D, KJfci*©i«V\&*-^P 

m^SrfflV^GDtfW* lv\ fij#pa s .fc t>&fiT*>5jfta>£> [G-f] <DXm& 
25 «t9»*LV\ 

±3fiL^l«3S& [H] *3«fctf [G-g] ~ [G-j] t^VTfflVbftS* 5> 

^i^©l«©^«*«li<o^7Kifta£Sr^r't"Sfi'^#«>S83t* [H-a] ~ [H 
-f] ^o^TJ^Tt-f&W-rSo 

£ATtf>Siii$£ [H-a] ~ [H-b] \t s F^^litt51^I^V>5 
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[H-a] pj^^i^^-rsp^^'J^ffl^sy ify^^n^J;^ 

_hl2®5i£ft [H-a] ^^V^TfflV^^nSm^^T^^/VS^^^^S 

^fft^oMHtii, ^ijx.f»3zli^-^^: (i 3) -e*$ti5{^i^ 
10 ifbtiSo 

CH- b] mtttti* i fiW-TSBM&fliar/B^s y t*y;/7^*^ia t> f 

15 J^T^itS: [H-c] ^^TJ/vm^^^V^-rTK^^Wii^MfeS 

^ ffl j&W ft <h* £ ffl V > T _hffi t^;H^/v-%7^* /Vfi^-T 5 

J^TcoMit^ [H-d] ~ [H-f] 1 f@<^^#l^{-^SJ£tt©i% 

25 [H-d] l^(^^«*^i-^^SJ^t4^riiV^*-/>n^VM^^Wi-S 

[H- e] l^(75^T•m*^^»^S^tt(D^V^^^-^^y^^-^^W•r^ 
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[H- f ] 1 ^@(^^^^(-<D^.S/^tt<^ffiV^^^-/^^^ l V^-^^Wi*5 

^xti_h3t«-^^ (is) m-vmtsthZ>7kmm^iiz>^*^^--hT-3-^ 
[ H -a] ~ ch-c] ^(Dfcmm*mAirzKi%Lx^u<?^m?&w:&M J 3-i' 

10 Wi^lTfeS^i^ [H-b] <d%&& X «90* Lv\ yt'y^7^ 
£7c, ±ytLfc»Jt$fe [H-d] ~ [H-f] *£<z> % KJStt<Oi«v^*-xM3 

15 «itLtfflv^7^/n^ (m^m^^^^m^m) latiibtis, 1 

-tfE«iig*fc CK] , [G-c] ~ [G-f] *3«fctf [H-d] ~ [H-f] * 

&%mirz f=^5dfi^o»3tife [K-a] t^ov^erFfcffcfH-So 

-LIBKaSife [K-a] \Z.&^xm\<^ibtiZ>ffl%imt LTte, #iJxJ3\ TlEl^ 
C 6 H 5 -CH 2 X, C 6 H 5 -C (H) (X) CH 3 , C 6 H 5 -C (X) (CH 3 ) 

2 
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&7jkir 0 ) 

R-C (H) (X) -C0 2 R, R-C (CH 3 ) (X) -CO z R, R-C 
(H) (X) -C (O) R, R-C (CH 8 ) (X) -C (O) R, 

R-C 6 H 4 - S 0 2 X 

5t^ia9^5 0 CTi7i^*/H^i^it tu^^> [K-a] 

20 (Al) [F] ■Cfc5»tt^y^Mft5»^^>'^ffi 

25 tilt. Kmmz.T/i'^-^m&fti'. m^m^jt^^m^^mm-^^ 

^Si-t^tS ^ t J; o T l te^^^fc^^fcflM*^ y /H^rtt 
Jb&<D£5K. m*.t£. »3t* CI3 £>5VM2 [G-a] N [G-b] % [H 
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tiki/ v /^m&m-rz t-^/^i^^^itt^ v /^S14^ mmftnvk-ecDjfcmz. 

10 *5-C#S^, ftlW^HMitttt, mmLfz. (Al) ^O^IgA*3 
(E) ^^©S^tt^II^JOlillitt> (A 4) fig^O— (1) "C^£*b 

S5BfflH4^y^SSr¥*SbT l . 1 «UiW*r5 tr^^fi^f* l 0 om*g&(- 

^LT5~1 5 Oliai, 0* L< 1 0 — 1 2 0 Uft* $ P)^L<«2 

s& eg w <d m ik&mrft® ia-±. m—<o^m^<»^x±7&\^itii<Dtmm 

20 j:&&m. t P<Dw.mz£iQmikirz> ltizftrnt Lxmm-r^-fb^mxh^o , m 
<m\khx%mmimm, ^mu, rtsbsu fcm<Df$.ft*m&^x&%. mm& 

25 « • m^Mtm, mm • ^-y^mmm^mu^t^m^mmun. *&mm. 
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[ (A 5) J&#<Dfc^/Vm«^f£(--^T] 
»3£©*»Wt:i*5»t5 (A 5) ±IB-«^: (1) 

(A 5) ^Ji*5^S3K«tt^yA'a6Sr*'t"— (l) tt, R 1 *** 
o»7!J-/H, I fcl^lf 7 ~ 2 o or 7 /Hl:^t : i M— 

is <z>#3swcfflv^ (ad ^.^(Dmm^>v /^m^m-r-^ a) ^^-e 

fi^Ul. 2~4fitt5^0«L<, ¥^IT1. 3~3ffiWT5t>0 
25 ±3B**tt^!J /H?r¥^tT l . 1 t5 t^/^f UTIi> 
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ftiLtlt #(-PS^^tL^V^^K 5 0 0~1 0 0 0 0 0©«:fc5^ff 
-r^^^fift¥^^^a (Mw) tm^&tft^A (Mn) cotb (Mw/M 

©if (i^^- 5x-i/ 3 y^nvh^77^- (GPC) -?igiJ^1-5<£>/^fi: 
15 5r^5t^5„ 

m^^mxm^^ (as) ^©tf^/^i^ii, y tvmst j: 

25 fi-a-^ (a 5) (D^x(D\&^r^=^v ^it^nm^^^o m^(D*mwn, (a 
5) ^-efes^^y \? ^rm&mzxymmz v^m&'j>t£< t 
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^iciis^JhKJS^^r: ^^"t^^^mm^m^^t ztizyvx^m&x-tby 

^lfc£OE^£2- 9 \Z.< < > ^ (Mw/MntfSl. 1-1. 

20 (A 5) ^o^W*»l^fe^UTttlB-w**Wi^:*5V^T±3£Lyi:J:5 
3pJffl-fS^fett»^-r«o «^MJSlSittli, ±xBLfc (Al) fife# • 

[(F) 
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^rtl^ 1 ii<^^7 / -/HSrf tSfc^ftl:^ L#5ft^ (I I) <DZk 

(i) ^ ria^u^-fb^^ 

(CH 3 ) 3 SiOH, (CH 3 CH 2 ) 3 S i OH, (CH 3 CH 2 CH 2 ) 3 SiO 
H, (n-Bu) 3 SiOH, (sec-Bu) 3 SiOH, (t-Bu) 3 Si 
OH, (t-Bu) Si (CH 3 ) 2 OH, (C 5 H n ) 3 SiOH, (C 6 H 13 ) 
10 3 SiOH, (C 6 H 5 ) 3 SiOH, (C 6 H 5 ) 2 Si (CH 3 ) OH, (C 6 H 
5 ) Si (CH 3 ) 2 OH, (C 6 H 5 ) 2 Si (C 2 H 5 ) OH, C 6 H 5 Si (C 2 H 
5 ) 2 OH, C 6 H 5 CH 2 Si (C 2 H 5 ) 2 OH, C 10 H 7 Si (CH 3 ) 2 OH 

&<D&o-fc (r" ) 3 s iOH (^fcb^cpR" t£m--£tcnmm<DW&i> u< & 
15 0m^<DT^^m^tcnTV—^M) 
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H 3<\ /CH 3 

o o 

H 3 Ct-sL ,Si' CH 3 

/ "o^ \ 

H 3 C OH 




10 



CH 3 

>i-0 N CH 3 
O Si 

H 3 C c "3 




15 



CH 3 CH 3 
Hn O — Si-0-Si-CH 3 

A ? /° 

H 3 C o-Si-0-Si-CH 3 
CH 3 CH 3 



HC / CH3 H a9 rH 

H3 %i-o o-sr CH3 

\ / \ / 

Si— O O— Si-CH 3 

H 3 C' \ I 
3 CH 3 OH 



20 



CH 3 H 3 C^ 
Si-O^ /C H 3 

O Si Si 
\ / \ / \ 

^.Si— O O-Si-O OH 

" 3 ° CH 3 H 3 C / CH 3 



25 



WO 00/20498 



PCT/JP99/05557 




15 



CH 3 




HO~(Si-CH 2 ^R HO-(Si-CH 2 ^-R 

« 5 



20 



25 



CHg 

<f H 3 /=\ CH 3 
HO-(Si-<( )>-Si-CH 2 CH 2 ^ n 

CH 3 CH 3 
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CH 3 
HO-fSi^CHg 
CH 3 




HO-fSi-^CHg 



10 



CH 3 

ho-(S'-o- 
ch 3 




CH 3 
0)^St-CH 3 
CH 3 



CH 3 CH 3 
HO-fSi-0<CH2>^0^-Si-CH 3 
CH 3 CH 3 

(R 26 ) 3 S i OH (4 8) 
20 fcoT% «fc < XI±S4otV^t) £V\ ) 

R 26 te, x^;H, t'x/H, t-^/i^ :7^~/^S^£P£L 

i£-e&> A^S^a-Cfct), ^J^^b^a^'hi^ (CH S ) 3 SiOH 

25 ±is, ^rtii i li© ^7 / -/H^f 1 (i) rau 

(A5) o**tt^y^i£fc*VNtt**^j:0^Lfe^n d P1^^^^R^ , t-S 
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±iB-**a; (4 8) -c*$tLS^^^»*uv\ Mill m^m 
n, o - tr^ ( h v * t-frf va^) Tthrn*, n - ( h y ^ f^v y r 

thr*K, tr* (F^W!I^) MJ7^tn7tb7 5 K, N-^^/V 
_ N - ]> y^f/^y/vf y 7/vtnTt hT^ K\ tr* h y ^f/^>!);^i, 
N _ (t-y^^f/vvy/k) N-^f^MJ7A'tn7tf7;K, (N, 

io n-^w?;) mj^w?^ (n, N-^xf/vr?;) hy^ 

N _ ( h y ^ y /v) ^ ^ *V-vK MJ^ f^V y ^ h y ^ ^ ^ 

^y^ft*, 2-xf /v^^ty -/kz) f y ^ y Mbi, ^yi?y^<z> 
15 hy^ (fy^f;^y;v) hy^fp-^n^^hy^ (hv* 1 ? 
/u^y/v) \ymh, -<v^^y^y h — /kpmj* (fy ^f/^y^) fc^K ^ 

y^HJ *y F-;V0f h7 ( h V t'FA'i/VA') 4kVo. (CH 3 ) 3 S i NHS 
i (CH 3 ) 3 , (CH 3 ) 3 SiNSi (CH 3 ) 2 s 



20 





25 



o 

F 3 C-S-0-Si{CH 3 )3 
O 
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3 ) 3 SiNHSi (CH 3 ) 3 &m~ft~£^\ 

$K ±Mit^-mu.m^TU-^^ (49) -c*$Hs^** $ »*bv\ 

( ( R 2 6 ) 3 S i O) n R 27 (4 9) 

(ifctK R 26 W:_h5z!!Lfet<7> mm~e&>Z>o n\ZlEm&. R 2 7 «^7K#-a W'fb 
R 26 tt, *<?A<m, xf/l/i, tn^S, t-^I, 7x-/HWtL 

(r 26 ) 3 s iiii 3na<DR 26 ^^Tp<^^s-efc5 h y ^f^>y/H^ 
«\ y^y — ^/-/k n-^y — /k i-^^y— t -:yy y — 

/K n-;>r-y^y-/K 2 -ai^vw^f-y — /K iy;VT;V=i — A\ 
yfija^ v^^-l^^U n— /K ^^^^ 

^ u>f— /p, tf ^ ~7 3^ J — ;l/A, t KDdr/y^©7xy-;H; ^ 

■ft* ^^^u^i, ^wr^gi, u;-/n, yyw^t, yyn^ik 

-^nv^, n^^gg, r^tr^K, -^u^^m., 3fS#B6s 7V 
h y ^ y y H6§©*^^^ss ; ry*=7 ; ^ w ? -yy 
^wrs:^, xw^;y, ^w^, n-^w^, ^5^- ^ 

^COT 5 ^ ; Tir hT 5 h\ ^^XT 5 KS?tf>gfe7 5 Km fic^ N, N' - 
^7x^H«Mii;7thy, r-fe^r-feh^ 2, A-^-fW* 

_blB— (4 9) ^*£*L57k#£KJ&-r5- <b{-£ 9^l^ifi©V7 
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^©i^^^yMb^t^pftfixs (r 26 ) 3 s iitni^pyyifos 

5 So ) o 

±ia— (49) -ca$tis^«iS:ft#wi^t5 ryn^^hi; 
^W7y, n, o-tf;* (hv tT-Asi/v a*) rthru*, n — oy^ 

K% N _y ^_ N _ i> y ^ i) ;i/ h y 7/vtp rt ^ K, tr^hy^ 

10 f/w^y/«> N — {t--f^/v^^^7V^^;v) N-^f/^y7;^P7 
th7 5K, (N, N-^^WU) Fy/f/Vi/7^ (n, N-v^tf- 
;V7U) f y ^^7V, ^^-^^A^^lf'^ 1, 1, 3, 

;vby7;vto^^^/^t^-h, h y ^f;^>y^7i/^VF, n-tf- 

Mb^f, /yty^ohy^ ( h y ^ y h y ^^-n—jv^n^ 
f^vy^) -fb*^ ^<i/ # v v h — jvcd^t y *7 ( h v * f^v' y a/) \ym, 

( ( (R 28 ) 3 S iO) (R 29 0) ,) t ZT^tC^^§<t 
0 CH s O (CH 2 CH (CH 3 ) O) 5 S i (CH 3 ) 3 , CH 2 -CH 

CH 2 (CH 2 CH (CH 3 ) O) 5 S i (CH 3 ) 3 , (CH 3 ) 3 S iO (CH 2 C 
H (CH 3 ) O) 5 Si (CH a ) 3 ^ (CH 3 ) 3 SiO (CH 2 CH (CH 3 ) 
25 O) 7 S i (CH 3 ) 3 

1~6, sXt(i5^±, Z J* 1 ~ 6 flB<Z>W«£) 
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L'&Z it-it® (ID ©^Tlt Mf^^tt, m^tt^iJ:^»Sr&^^*v>^ 

io Mtm, jrv±y^<Dhv * ( h y * y ^) h y * ^ * -/i^n 

( h y^^i/y^) <t4^ ^i/^y * y /kz? h y ^ ( h y * 

15 ^b#5-fk^ (II) 14, R?JKB#x fiJ!^B#feS^fM^^^7K^^SJS-r5 

/^M-a-fls: (A 5) ©W4^y/Hfc5VM4^1i-J: '5 4^Lfcv'n= 3 rty^ 
^iRW^ia?), &«/SS©««r»4>£*, «fb*»-*tH4«r#*.T^5 
20 &<7>£J£^£*l5 0 

»«E«rffi-e*>So (f) ^^7;-^f^fttt> (a 

5) lOOltai^LTO. l~50tt^, ^4L<(±0. 3~2 0ti^ 
£bW£L<teO. 5-1 Ofi*gP^AnT#S„ 0. HlftjlcfCli (F) 

25 fiic^^^n^^^^n-r, 5oita?:i^5^»W^*^ »® 

£fc (F) ffcftCD*/?/— ^fiit&W>% (A 5) 

^»«#^PS^$H-r> t*~^fi^f£ (a 5) ©K5fi^t::aSiDbTt>J:<, 
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^ • mm • ^~zf^mmm^.mn^^^m,nmmun, ^mm, 

rss%j &m-t 0 

20 rmmmmtp. mwft^&i r^*^ (im^ia? 

i^^:i;<Dit) j tt, JfA"*~- 5^ — i/a >^ n>v b^^^-c— (GPC) Srffi 

25 m— (D*mwiz.m~rzmMM 
mmm i ) 

mWLW^^mWmH^(D 1 0 CuBr (2 8. 

0 g% 0. l 9 5mo l ) RJfc&SSl*i&£*itifc Lfc Q Tir h~ h V 

;V (5 5 9mL) £rjjqx., 7 cp 7 0 1 1 1 5 ^f B 1I^ L fc 0 ^th\ZT ? 
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V^mzff-^ (1. OOkg) , 2, 5-i?yr**e7W>8ti?=*'?A' (117 
g, 0. 325mol) , ^is? J^/V-i/^^U^ hDT^ (l. 7 OmL, 
1. 41g, 8. 1 4mmo 1 ) (ZtlSlfc h VTZl'b&'t) ZMz., Rfc* 

mt&hito 7 owmmnkwisft&b, r? v ^m-??-^ (4. 00 k g ) &i 
5 7 5WTii«iiiiTLfc„ r ^ y ^^©aT^fu: h y r 5 y (s. 

50mL, 7. 0 6 g, 40. 7mmol) ^UOLfco ^BB*6«t ^ 3 7 0 # 
iffil&fc 1 , 7 -Jr? 9 V=^> ( 1 • 57L, 1. 17kg, 7. 1 0 mo 1 ) , 
fi)7> y (20. 4 mL, 16. 9g, 97. 7 mm o 1 ) ^rjJPX., 
7 o °ct 220 fttiaHMSkW ^t~o 

mmiz-rz^bizz ^7;^=;n*«i#^ (s^ft [i] ) &&fco «^ 

[ i ] (D^W-Wti^Wit 2 1 3 0 0, 1 • 3 -Cfeo fc c 

o§gftl s #2 L-fe/<7^77^3^ M-^ft: [1] (0. 73kg), 

y t7A (2 5 g) , N, N-^^f«7; K (0. 7 L) £rtt&^-, £ 

15 ^iryotti 2iriJDWLfc„ «j±t^n, N-^^smr 

JEg*-TSr ^{d«fc«9lt^ [2] £r#fc 0 

jS^W#2 L^jK^^^nii, m^fr C 2] (0. 7 3kg) ,«7/^ 

20 (i 5 o g, mmt^m, K7 o o pe d , h/^^ (4. 0 u & 

tfcii^, li^ITi 0 0 o c-C5B#^M«#Lfc o 3^KT^5Sr*iat::J:OI» 

1 L»EESJCS«»l-m^ff [3] (3 9 0 g) , ^f^f^tKPV7 
y (36. 0 m L , 0 . 2 9 2 m o 1 ) , ^A- h ^ ( 7 . 1 0 m L , 0 . 

25 0 6 5 mo 1 ) , *3 «fct*OffljB&tf> 1 , 1, 3, 3-7^7^/^1, 3 - i? 

^=;Hl:^LT*/Htl?l 0" 2 ^^i L/c c 1 0 0°Ct4 0 0 
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l^&jf) ia*) 2 4 6 0 0 0, ft^Mtfrlfite 1 • 5-e*>ofco 

5 mmmz) 

mm { gte£zfm:wmtt%<7>2 cuBr (22. 4 

g , 0. l 5 6mo 1 ) £f±&^ S^rtSrimUo rth=MJ/i/ 
(112mL) £JP;U t>f^^f7 0°C-C3 0#MSi#Lfco ~^T^y/^ 
^^^/^ (0. 20kg) , 2-7o ; t7 0 nt°t>'i/^ (8 6. 9g, 0. 
10 5 2 Omo 1 ) . ^V^^/l-v^^-l'i/ MJr$V (0. 1 9mL, 0. 18 
1. 04mmol) (~ tLJ» h U T % ^ t Sr^n*., RJCSrM^Lfeo 

7 ot-eanfSMti^LJ&jise,, v Mk-f^-K' (o. so kg) sriso^tt 

■CiaiWCSfTLfco 7 ^ U /^^©iiTiitt 7 ?y (1. 8 1mL, 
1. 7 1g, 9. 8 8mmol) »Lfc„ 7 0°CT2 3 O^Di* 

15 r#Lfc 0 

[ 5 ] <7)^c5pi^5j-^*ti 2 6 0 0, ^fWtt 1 • 18tfcofc 0 

iS^^#2 Lt/<7^77^ = fc, [5] (0. 9 3 7 kg) , SI 

20 *!J^ (73. 5g) , N, N-^f^»87 5 K (0. 8 L) £tfc&2^ 

OT*-r5^i-J; [6] £#fco 

25 

(IHKffl i ) 

mmmi-vnbfrtt&fc C4] 1 o oasm, ^o-^^y^y h— /umjt* 

{ (CH 2 = CHCOOCH 2 ) 3 CCH 2 OH} Sr 3 ^MMtLXM 

^[6] ^503, fitMtfb r-Oi 0 0 Sr 
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l o 0 um&mw U y - ? V is s^n fcW h y * h ^r^^T v 2 & 4 <ffi 
5 « 5 0 t"C 3 B »I Lfc, MftRft»wSiii»S^ y ^ (-<fco 

wtmmmi sow, ^7s'^^^iaS6 3t, iM2Bin^, i^mb#^i s 

ft) \z.£ V) 5 0 0^,Wf> 3MWStf*»&fTfcofc„ TOSlt/Fbfco 

10 

WJ2) 

HiiWi-cfflv^^^^aiy^y yr^ y u-f©ftt)i9tMJ^f 

n-;^n/^H)7^V-f { (CH 2 = CHCOOCH 2 ) 3 CCH 2 CH 

15 tmm^mm\^ti 0 *&*«r*i ^ufc 0 

(tb«fc0t| 1 ) 

hwj 1 <z>-<^^^ y * y h— b y y ^- h^vvj^ofcjews^ife 

20 
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ytmt^n (b) ^m^rcm^itm^mo^ 



10 





mmmi 




Jfc«0» 1 












O 


0 


A 




mm 


O 


0 


O 


(500 mmm 


O 


0 


A 



*1 

15 4MMttftK : 

?HA5£3gl (CF) 



© > O > A > x 



O > A > x 



(AF) 



20 



25 



GR3£0!I 3 ) 

ISf 1 0 L ^^7 7^ = 1:, CuBr (4 2. 

Og, 0. 293mol) Srtti*^ L/c c T1?h~MJ 

/V (5 5 9mL) ^PX., ^^^^7 0°C-C4 5&m*kW Lfc, r*LK7* 
UA'Sfc/^A' (1. 00kg) , 2, 5 -v'^n^T^t 0 ^^^^ (176 
0. 488mol) , ^^Wxfl/yf'Jr^ (2. 0 0 m L x 
1. 6 6 g, 9. 58mmol) d*l4» hyr^^tt) ^Px.^ 
RW&Lfco 7 0ttiOWL4^?), T^y/v^^^ (4. 00 kg) Sri 
9 O^Wrii«WI-«STL^o T^y/^^©iT^(-FyT^ (6. 
OOmL, 4. 9 8 g, 28. 8mmol) SriiJULfco KJftBM&J: <9 3 1 0 # 
-ja**^ x t ¥ i^xy (1. 4 4 L, 1. 07kg, 9. 75mol) , 
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^T^y (20. 5mL, 17. 0 g , 98. 1 mm o 1 ) 

7 o °c~e 2 i o ftmmmw u/c 0 

5 [7] (D^^fZi^^-^-ftfi 1 4 0 0 0 , ^^-ft^^te 1 . 

Iif#l O Lir^7^77^3i-s M&fc C 7 ^ (2. 7kg) , gc&« 
^Tjy (1 4 2 g) , N, N-^^f^»r? K (2. 7L) Srtt3&^ 

ifff^t^r-iia^l^ [8] £r#fc 0 

«W#2 L«77*=^ m-Stft C8] (2. 7kg),Str^ (5 
4 0g, muit^m, ^3-7-K7 0 0 PEL) > h/W^ (2. 7 L) £tt 

1 L»BER^«»^fi^ [9] (4 0 9 g) % ^f^WKPV7 
y (27. OmL, 0. 2 2mo 1 ) , ^ h &t&* ^ (8. OmL, 0. 0 
7mmol) , HWO«i©l, 1, 3, 3-fh7^^-l, 3 -v'tT 

20 ^;Hi^LWtbTl0-^ttLfc o gJSS^lOO < CTl»0 

^ [io] ) &mi£ 0 #f>tifci»WWittGPCi£ c^y^^-v 

25 5^-efeofc 0 
(»^>J 3 ) 
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5 (^#)J4) 
(JfcttfH 2 ) 
*2 







*»J4 


Jfc«fl2 


mm m) 


3 


5 


0 




© 


© 


A 


i *n'&<Dmn 


© 


© 


o 



20 *2>K 

^fcotfcL <- ® > O > A > ^fcotfc!) 

g.^ «- © > o > a > x — m^b mmm^^) 

25 

(«M 5 ) 

0tT3BMLfc, fflSffcfc^S'-bJfcffiffctoa*^ (1/3) %rte?i"<fl'tt 
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2 3°C, 2 0 0mm/mi n) „ |£|:^3(OTLfc„ 

mmm e ) 

(lt®tM 3 ) 

.0 

*3 



15 





M5 0 
(MP a) 


Ml 0 0 
(MP a) 


Tm a x 
(MP a) 


Eb (%) 


mmm 5 


0. 0 8 1 


0.15 


0.2 1 


14 0 




0. 0 8 2 


0.15 


0.15 


110 


ifcifc#]3 


0. 0 8 1 


0.15 


0.17 


12 0 



20 »J7) 

25 («#iJ 8 ) 
(tt^j4) 
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m4 



10 



15 



20 



25 







*«fl8 


tttfcflU 


Schakelverf 


o/o 


O/O 


O/O 


Rubbo 1 AZ 


OA/O 


OA/O 


A/OA 


S i g m a s o 1 id 
s e m i g 1 o s s 


OA/O 


OA/O 


A/OA 



^t4 4\ i 0t£/7 B^coi^Sr^Ufco 
O : 

A : * (^<fco#) f U 

Schakelverf : S I GMAlil 

Rubbol AZ :Akzot±M 
Sigmasolid semigloss:SI GM A|iS= 

& H <P W B9 -T 5 ^fcflJ 

(jm&m 4 ) 

l»J;t;M^©l 0LOt/>7^77^ = i^ CuBr (4 2. 
0g , o. 293mol) fcffcfc*, Ti? h~ r U 

* (5 5 9 mL) 7 0^4 5^»ttUo 

y/^^(i. ookg) . 2, 5 -^r^i^(i7 6 

g, 0. 4 8 8mo 1) , ^y^f/^wyh'JT^ (4. 0 0 m L , 
3. 3 2g, 19. 2mmol) (rMBf^?y^t) »^ 

jMfrufc. 7otx«itft^^^ r^y^»w (4. oo kg) sri 
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9 oftfrrtxmmmzffiTLfr 0 7^y^^iTMiayT>;y (4. 

OOmL, 3. 32g, 0. 0192mol) ^ilJDLfco fcfomtt £ <Q 3 1 0 
ftmmmzi, (I- 4 4L, l. 0 7kg, 9. 75mo 

1), (20. 5mL, 17. 0 g N 98. lmol) ^^^1, 31 1 

5 7 o °c-e 2 i o fttimMW b^o 

fff r i ia 9 r/v-^^^S**!^^ (H-o-ffc Ciil) *&1to 

ft: [1 1] O^W^^ft^l 4 0 0 0, ^i^fil • 3-Cfeo/Co 

jlflft^ttl 0 Lt^7^>77^="t-v M&ik Ci 13 ( 2 - 7kg),3c& 
10 mm*V ^ (1 4 2 g) , N, N-^f«T; K (2. 7L) Srttii^ 

75K^ilfct, F;VxyC«Lf:. h;vxy^^@^ (KBr*3 

15 lif#2L«77^^i- M#[12] (2. 7kg),SlT;K 
(5 4 0 g, fifiim ^^-KTOOPEL) , h/^> (2. 7L) * 

±bfc^, 5fR© h;n^S:«fff*t5- £t-£ 9 [13] £#fc c 

1 L»JE£JS£»K:£*fr [13] (7 6 0 g) , *S* Knv 
20 =71/ (46. 3mL, 0. 38mo 1) % *»hZm*fA> (1 3- 7mL > °- 
1 3mmo 1) % OTOifi^l, L 3, 3-7>7^^-l, 3-^ 

;^^Hi^Lt*Mbtl 0- 3 ^*i Lfc 0 1 0 0«CT?1B*IRI 

jpshl^o y ******* cm 

25 [i 4] ) «r»fc, ftfetufcm^flK^ftW^sttGPcwje <#y*^ 

U-^iftff) (Ij;0 1 5 0 0 0, a^flrfWfrtti. 4-e&ofco t^i^^fc 
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mmm 5 ) 

M^W^^^mWmU^(D 2 LOt^7^77^3|-, CuBr (2 2. 4 

g> 0. 15 emo 1) r-feh^hy/v 

(1 1 2mL) ^AP^L. ^;W^*7 0°CT3 0£f H W#Lfc o r^H7^ y/i' 
5 ffcf'f'fl' (0. 2 0kg), 2-^n*7'n (86. 9 g, 0. 

5 2 Omo 1 ) , ^ ^vV-v^^l'V hU7?y (0. 1 9mL, 0. 18 

g> l. 04mmol) (£ft£IU* h V T ^ > t S/&£rl»#? Lfc 0 

roWWHtfL/i:^^ Tir))Mk'7 e ?-fl' (o. so kg) fcisoW 

tatwtiTbfc„ y /K7)iTi^ t h y r ^ (1. simu 

10 1. 7 1 g> 9. 8 8mmol) ^DLfc„ 7 0°Ct 2 3 0«« 

)E§it5r iicii 9 7;^-;H*ffiI^* (m^f* [15]) £#fc 0 
[15] ©f?tWItt2 6 0 0, ^*^ttl. 18-Cifeofc. 
15 it^fl-2 Lt^7^77^3(^ CI 5] (0. 9 3 7 kg) , S 

i^y^A (73. 5g) , N, N-^f«7;K (0. 8 L) ^ttiZ^ 

IitIT7 o°c^5B#r B ^q^«^b/-Co SP^mET-eN, N-^^^-^mmr 

20 J±f4t5^i:ia [1 6] £#fc c 

(IHWJ 9 ) 

m^M^-^nhfit^M^-i^ [i4] io om^-. &mnftT-~°fMM% 5 og&zi 

£>U 4ffis n$jg£ (^^f;^^7tf/V7t h^- h) igtf£fflv^#Ml^ 

2 0. ^©S 5 0°C-e3 0#«Lfc o «©^ht«W^2 (1/3) 

it (SI^^M^ : 2 3°C, 2 0 Omm/m i n) 0 &*5, l£Si^tt> EM^^ft 
(E HD 3 0 ^-^2 8<I>CT) ^fflVNT, 2 3 "CfcT t?o fc„ ffigz^m 5 (ZIt^ L 
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omm 5 ) 



WO 00/20498 



PCT/JP99/05557 



^5 



113 





O 
00 


o 
o 


o 

CQ 


o 


O 

UNI 


o 


o 


o 


o 


o 

T-H 


o 


o 
o 

t-H 


o 


o 

T-H 


o 

CO 


o 


m 


































Tmax 


1—1 


LO 
t-H 


o 

CM 


T"H 


T— 1 


o 


o 


o 


o 


H 
r-H 


t>- 
o 


1-H 


o 


LO 

T-H 


oo 
o 


CO 
CM 


o 


O 


o 


o 


o 


o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


O 


o 


LO 

o 


o 


00 

o 


t>- 
o 


CO 
O 


LO 

o 


LO 

o 


LO 

o 


LO 

o 


CO 

o 


CO 

o 


o- 
o 


o 


LO 

o 


o 


CO 

t-H 




o 


o 


o 


o 


O 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


O 


CO 

• 

an cd 


00 


T-H 


00 
CM 


LO 

CM 


CO 


CO 


CO 


oo 


00 
t-H 


o 

t-H 


CO 








CO 


00 
LO 


W T 

mi rp 


o 
o 

CO 
CM 


o 
o 

T-H 

CO 


o 
o 

CM 


O 
O 
00 
CM 


o 
o 

oo 

T"H 


o 

CO 


CO 


o 

00 


00 
CJ> 
CO 


co 

LO 


CO 
CM 


o 

CM 


o 

00 
CO 


LO 

CM 
00 


00 

co 

00 


1 


























X 


CL 


CL, 


*A 




SI 
I? 


r— i 

CO 

T"H 

1 — I 

& 

<n 

OmU 
Pti 


o 

00 

CM 

1 

2 

Oh 


CO 

o 

CO 

1 


O 
CO 
CM 
1 

CL, 


o 

T**H 

1 


o 

Q 


cu 
H 

o 

G 


< 
o 

Q 


< 

Q 


2 
H 
O 


CO 

O 
Q 


LO 
CO 

A 
IK 


o 
o 

H 

A 
•h 

K 


o 
o 

CM 

A 
K 


i 

r \ 


A 
Js 


we 

N 




2J K 
:n h 


i 

A 


J- 

\ 

X 
*N 

N 


* 
■* 


^& 

A 

V 


« 
A 
ih 


A 

V 

A 

N 


A 






w - 











WO 00/20498 



PCT/JP99/05557 



114 

(mmm 1 o ) 
iucMtm e ) 

i««io^iin5o«iwiLfc 0 -mmmm^m^x, mm 
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mft^mm (d) izjizmnm (gigggg) ^niem 



5 



10 



15 



20 
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lWft 


4W?£ 




r 1 fi 1 


M5 0 (MP a) 


0. 0 5 


0. 0 6 


0. 0 4 




T b (MPa) 
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0. 2 4 


0. 2 0 




E b (%) 


18 0 


2 3 0 


2 3 0 


m 




M 5 0 (MPa) 


0. 0 7 


0.10 


0.19 


1 0 


PN — 

9 o 


Tb (MPa) 
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0. 2 0 


0. 3 4 




Eb (%) 


10 0 
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9 0 
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0. 0 5 


0.13 
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mmm 1 1 ) 

*y^*/-?4 (^MilWEL-SUN-DCl, -f^-y 

? e 3 °c, mm 2 is^) ciKt Lfc 0 -fenmm 

(tt&M 7 ) 

-th^v'-W (^^IllWEL-SUN-DCl, 

10 ^ yN^/Wa^ 6 3 °C, MM 2 H#^^> IMB#P^ l 8 ^I£ffi Lfc 0 — 
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m&**mm (d) izzzmm®. (gigj^go ^<q&w 



5 
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15 



20 









mm 


500h| 




[16] 


M50 (MPa) 


0. 0 5 


0 . 0 5 




T b (MPa) 


0. 14 


0.15 


m 
m 


E b (%) 


18 0 


17 0 


m 




M5 0 (MPa) 


0. 0 7 


0.0 8 


1 1 


P N — 
2 8 0 
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mmm 1 2 > 
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x : ^mt 

Schakelverf : S I GMAtti 

RubbolAZ :Akzo #M 

5 Sigmasolid semigloss:SI GMA|±M 

(«3t«6) 

l«fi3J:»i#t©l 0L©t^7^7^=>i-> CuBr (4 2. 

10 Og, 0. 2 9 3mo 1 ) Srftii*, S^«rt*a*I*Lfc. rt f = hU 
;V (5 5 9 mL) ^/W<7^ 7 0°CT4 5^«Lfc 0 -^7^ 

y/HK^/V' (1. 00kg), 2, 5-^*7^^x^(17 6 
g, 0. 488mol) , * ^-;V*y^-^-^ls hV T ^ ^ ( 2 . 0 OmL, 

1. 66g, 9. 58mmol) (w*U« h yT^^St) £fln*., Rfo* 

15 PJ#? L TCo 7 0 °C-C^m*# b*38S £ % r ? V A'W&f-fl' ( 4 • 0 0kg) £ 1 
9 O^ttTigjttWi-SITUfco 7^y/^^©iTMtM)T^y (6. 
0 OmL, 4. 98g, 28 8 mm o 1 ) StMLTCo SJ£PJ#?<fc 9 3 1 0 
iS&fcll, 7-^^v ? ^>' (1. 4. 4 L , 1. 07kg, 9. 75mol) , 
HT^y (20. 5 mL, 17. Og, 98. lmmol) 

20 7 0 °C-C 2 1 0 ^mmWlW b7c 0 

Bm^-r^^t^^^or^^/umm^M^ (m&fc ci 7] ) &mtz. 0 m& 

# [1 7] (Dm^i^^An 1 4 0 0 0, ^T-ft^tt 1 • 3 -Cfeo fCo 
llf#l 0Lir^7^77^^i-> [17] (2. 7kg), 

25 &m$VVJ» (I4 2g) , N, N-^fMHirU* (2. 7L) £tt&^, 
ti^T7 0 o CT2 50ffM$M$Lfc o Jnf»«ffiT-CN, N-S^^HM* 

MJ£m£-fZ> rtt«fc!J m^f* [18] £#7Co 
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(54 0 g, mmt^m. *s-!7-K7 0 0 PEL) , h/l^^ (2. 7L) Sr 
*L-fc&, 5i© h;ny5rM*t5 ^ J: l: i 5 M [19] Sr»^o 

5 1 LiffiSJS^tlM C19] (4 0 9 g) , ^ h^v^^t KPi/ 

7y (27. 0 m L . 0. 2 2 m o 1 ) , Jr>V Y ^ ^ ( 8 . 0 m L . 0 . 

0 7mmol) , jSWOl^l, 1, 3, 3-f f7^f^"l, 

/^^/Hi^Lt^Mb-ci o- 3 ^SiLfco RJSil^** i oo°c-cib#^ 
^ [2 0] ) £r#fc 0 mbfrfrm&tenm^ft+RteGP CM7£ (tfV*^ 

15 

GKstm) b r s^as^ y (r £ y /vm ^±/l) ?>£&M 

mmW&ZXfMWmttZVZ L©t/7^77^3l^ CuBr (5. 5 4 
g> 3 8. 6mmol) ^ttM, 5(S**rtSrS*l»^. Tth^by^ 
(7 3. 8mL) SrfllJjSU t>f^f7OlC^30MjtLfc. Ztl\ZT ? V 
20 Aflt^^A' (13 2g) „ 2 -^n*7"i3 tf^-^Ift^^/^ (14. 4mL, O. 

1 2 9 mo 1 ) > f.3-;V-JzcJ-Ul/ h'JT^y (4. 69mL, 0. 02 
2mo 1) SrJq*., KJC*Hi*&Lfeo 7 0tT«I#t^ 5 b, T^y/Uft^ 
^/v (5 2 8 g) lr9 0^nS»lTL, 0^re*n^9HtLfeo 

25 )if ^ i !) b r sirtt s y (r* y/Hft^AO 

{£[2 1]) &#fc 0 IC-a-f* [2 1] <D»[3p*&^*W: 5 8 0 0, #^S#*JfcJ: 
1 . 14 -CfcofCo 
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MffiWtfZ 5 0 0mL77^3|:, WStW 2 "C# [2 1] (15 

0 g ) x -<>^^>^^7 y^i ( 8 . 2 9 g ) x i?* ^/UT± hTX K (150m 
L) £ft&^ 7 0°CT6fflW*#Lfc o Rj&m&mZWtfl'T-thT 

m£-# (2o g ) , auBfeTA'? (4. o g , w,mt^m, *3-7-K7oo 

PEL) , h/l^n> (20mL) £tt&^ 1*^171 0 0^1 WiH 

/ism&^-rztfv (r^y^sfe^/w cm^fr [22] ) &#7c 0 t¥^^^ 

10 1(55 8 0 0, ^IMttl. 13Tfcofc„ Ifc, tSttllPa • s (E 
Hi^tf : M^2 3°C) "Cfeofco 

(K3g09 9) >T-7feas^y/^^u (T£JL±M^±ik) 

3 0mL©iEHM!^ MigM7-e#<btbfcS^ [2 2] (9. 4g) , 
15 i?* h ^ Kn->7 ^ (0. 5 8 m L, 4. 7 mm o 1 ) % IrAs V ffife 

^/l^ (0. 1 7mL, 1. 6mmo 1 ) , *3 XXf 0 {ffiS^W 1 , 1, 3, 3- 

m&y>>*l 0 0°CT?1 B^MLfdo h^rv-^^^t Fn->7y (0. 5 8 

20 mL, 4 . 7 mm o 1 ) x 0m&&CO 1 , 1 , 3, 3 -X h7^f^- 1 , 3 - 
W—AsVi/vZcfymfc m&fc(DT/^^=-^mK%iVT^^tt:-e2 x l o- 4 

j;>9, K-*iS{-i/y^ssrW-rs^y cr* y^K:/^) (fi-s-ffc [23] ) 
§r#f- 0 sfesp^^jitt6 100, &*m&m*i. 1 m^i^^fct) 

25 i^A£*LfcTOvy /Utttl • 0 -CfcofCo tt<ttl3Pa • s (E 

mfofeft :m?£2 3°C) TfcofCo 

(HWJ 1 3 ) 

9£MW6-v&btiitM&fc [20] 1 oogpt^ KJ«^T»J£ LtMft 
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[2 3] ^5 0«U 4ffSnH!l (^^/l^^Tir^Tir h^- h) 1 
^F^l-ei 0, ^<7)f£5 0°C-C1 ^V^^W^L/Co C2 

o] loogf^ [23] 5 ou^u^Ltz-h(D(D^mhwim (Em^m 

5 It : 3°C) L-f'o tti^&^t 9 ^Lfc„ 

9 ) 

IS«l 3 <7)KU?tt»rM^J C2 3] ) c^fri9^y^S££f/cft^ 

^S^tt^IlSl m&fc [2 2] ) {£«#&**<Z>tel-OV^fim*0!ll 3 ^ 
io «tLTSft«i*m ^tiMtfco &*3. fi^ffc [2 0] lOOSi, it 
-a-ft: [2 2] 5 OftSril^Lfcfc WJ£ (El«i*H-:ai&2 3t!) L 
/to IS^^^9 S^LfCo 

1 ) 

15 nftm 3»sj£t£^r»ij (fi^ [23] ) & asanas zvmz^xn 
mmmi 3^tia«ii^io ^ii^«tfc„ **s, m^fr [20] 

*9 



25 





tfAs&QL (%) 


( P a • s ) 


1 3 


7 0 


4 4 


tmm 9 


5 0 


4 2 


1 


8 0 


6 7 



(H«iJ 1 4 ) 
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5oti?3 0»iLfco mm<D^-hm^tm^h2 a/3) wto*^^ 

: 2 3°C, 2 0 0 mm/m i n) „ f£^:&r^ 1 0 \Z7jkVtz 0 



5 (ttustm i o ) 



i^ife^j 1 4 



M5 0 
(MP a) 



0.017 



0. 0 3 8 



M 1 0 0 
(MP a) 



0. 0 3 1 



0 . 0 7 1 



Tm a x 
(MP a) 



0. 10 8 



0. 10 3 



Eb (%) 



2 8 0 



mmm 1 0 ) 

llffeit/S^i^^Ol 0L©t^°7^77^^t> CuBr (2 8. 
20 Og, 0. 1 9 5mo 1 ) ^» gMrt^lli^Lfco 7t f - h y 
IV (5 5 9mL) ^/^f7 0tt'15«#lfc„ ~tHCT? 

P^f/W (1. 00kg) , 2, 5 -^7'n*7^fy»i?ifA' (117 
g, 0. 325mol) , ^^f^S^^H' H)7$y (1. 70mL N 
1. 41g, 8. 1 4mmo 1 ) (r*l£JU$ h V T K ^ t mir) fcfc* 

25 mte^fco 7 o o c-etommw^tetfb, v^m^^^ (4. 0 0 k g > sri 
7 5^ttTii^i-^Tbfc 0 7^y^i7^©iTMi^y75y (8. 

50mL, 7. 0 6 g, 40. 7mmol) SriliBLfe„ RffiBM&J: ^ 3 7 0^ 
Sii&l- 1 , 7 * v^V (1. 5 7 L, 1. 17kg, 7. lOmol), 

MJT^y (20. 4mL, 16. 9 g s 97. 7mmol) SrAP*.* 3l#$c# 
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7 0 °C-e 2 2 0 MIjfLfc„ 

jEE«*i-s-tt-J:or^-{r^/i'3E*flim'a'fls (m^ft [2 4] ) «r#fe 0 m# 

5 Hf#2Lt^7^77^^t 1 H-nft [24] (0. 73kg), 

(2 5 g) % N, N-^^f^ft»7 5 K (0. 7 L) £ffc&2K 

1^1T7 ot-ei 2 0#rM^ii« i bfco JD»«JET-eN, n-^im^bi 

T^KIr^tfc^ h/Woiv-e^Lfco h/^>-(-^^@^ (KBr*5 
io WitS'iia^i^ [2 5] $r#fco 

IIftt2L«77^3|^ t^[2 5] (0. 7 3kg) ,»7;^; 
(l 5 o g, tftfiUtSaRL =3f 3-17-K7 0 OPEL) , (4. 0 L) £ 

liMiT l 0 0 °CT 5 BIFI Wf Lfc 0 SBtT^5Sr*jaiiJ:«Jl» 
icL-fc^ 5«© h/Vxy^jffif^tS i i: W M [2 6] Sr#fe 0 
15 lLiJ±raW^[2 6] (3 9 0 g) , ^n^f^tKni/ 

7 V (36. 0 m L , 0. 292mol) , ^VV h ( 7 . 1 0 m L > 

0. 0 6 5 mo 1 ) , $o£Xf0m&&<7) 1, 1, 3, 3 -"T 1 , 3 

ft (*^ft [27] ) ^#r> 0 nbtitzm&fc^m^mftTAttGPcmfc (# 

y j^H'I&II) |:j;9 2 4 6 0 0 0, ^T-fi^fcW: 1 . 5 -Cfco7C 0 Jl-nft 1 
^5, 3. O{0-efeofCo 

25 

(»ig0»J 1 1 ) 

1 L»£ERlS«»li»i3ftffill OT'#^tbfefi-^ft [2 6] (3 0 0 g) , ^ 
h^^^f/Vt KnV7^ (1 8. OmL, 0. 1 4 6 m o 1 ) , t/Vb^ 
^/V (4. 9 7mL, 0. 045mol) , Jo XXf 0 IE &&tf> 1 , 1, 3, 3- 
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n&m*i o o°c-?2 5 oMtfco jg^ro#^^»Ef - ^ 

«9, v'y/H*®!^ (fi^fls [2 8] ) £#fc 0 

5 ^iiiGPcK (^^f^y^I) i:j:»)24 6 0 0 0,m^tti. 

R^t-cfc "9*fe^i ^6, 1. 2j®-Cfeofc 0 
1 5 ) 

io mmmi oxmbtitzm&fc C2 7] ioosh, v7y-^»ftH 
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i7?y^7^ (M^it3 : i) 4^m^mwm^htcWi, mm 

5 0°C-C3 B^BLTCo fil^^V-h^BI<b«^2 (1/3) #-^>~</V 

6 : 2 3°C, 2 0 0 mm/m in) . 1 1 i-^Ufc Q 

(MMM l 6 ) 

Hft^l 5t?ffiV^^7y^t^«l (CH.) 3 SiOC 6 H 5 lWfc 
20 5|:Me 3 SiO CCH 2 CH(CH 3 ) O] r S iMe,l»tl^mtt»li« 

25 »jl SX-m^tz-i/? y-^^fc&W (CH 3 ) 3 S i OC 6 H 5 1 $P<7>f^fc» 
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mnwi 5-em^ftis ! ?;—A^*fit&m (ch 3 ) .sioc.H.iaoftfc 

t)i:c 4 H 9 os i Me 3 iU&m^1±&>4to±&tt&Wi 5 ^ilu»^fl!L^ 
(it 1 l ) 

(Jfc$fc0iJ l 2 ) 

Mit^J 1 1 [28] «r/HV>fc£^ttittft0!l 1 1 i PHUKHS-flS 

o#J^ OSS***) SrfNffiLfco lK#fELfco 
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in 3^ (d m la 

(ad (i) y ^i^^ < ^ lmm-tz 

5 t^/l^fi-g^ 

- [S i (R 1 ) 2 _ b (Y) b O] m -S i (R 2 ) 3 - a (Y) . (1) 

OCT, R'jS.WR 2 ^ ML<ttS4ot, ffll~2 0©7/^S, 

^t6~2 0O7y-/VS, iit7~2 0©T7/KM, (R 7 ) 3 

sio-Ti^5hy^/'>p^->i^t (5£^, r' «:^sft^i~2 

TtxfcvV) „ R 1 ^/c«R 2 ^^tL^tb2{@J^_h«-r5i^, ^rtbbfil^— Cfc 

fiO, 1, 2£fcf*3&7iH-„ bttO, 1, ^fcfi2^^-To m|j:0~19©i 
15 #:&;tH-o fcfcU a+mb^l tfc5rilri£t5„ ) 
(B) 7t^bt»«. 

2. (Al) ^^^/H^frli^I^^ 1 - 8*iOfe©-CfcSMl 
20 1 ffi«^5J!^tt*M#Jo 

3. (ai) &ftcD}?~/^m&m-i v /v^fi^-efcs»5ft« 

25 4. (A l ) )&#<z>tf^/^fi-8^W:T^ y ^M^^fo5!it*JS3i2*cO 
5. (ai) ^© t^/Hl^fr©±i^ 'j t-y / 7 ^*/H^£t J; i 



WO 00/20498 



PCT/JP99/05557 



131 

5 7. (ad f&frw-si'mm&mz, (D ts$^5*itt^^ 

8. (Al) &ft<D tf-^S^ffc^ 

10 (1) t^;^y7-Wff)7^/H^(^fI^t5ri}a<3, ^ 

(2) HtffBXm (1) T#bn5^nyyI^?r*«W5t*=^l^i7 

15 (3) Htrtaxm (2) 7?»&n5*JBt^r^=^ssrW-r5^=^*m^<©* 

IS 

20 J&^o 

9. (Al) ^©t^/^l^tt, 

25 (2) fi^t*co{£V^T^<!m/PSSr / >^< £ t> 2fliWi _ 5'fb-a^£r,K^£i±- 

(3) HulBXa (2) t#bn5»7/^^/Hlrf t5 ^/^i^©* 
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10. (B) j*^3tB!^t*4*R«^^^^y^*^*" x? * >SWf *^ 1 '" 
1 1 . HT©2^ ; 

io (A2) (i) ^$ti^»>y/nwt^>*< £ t> i m*rr& 

- [S i (R 1 ) 2 _ b (Y) b O] m -S i (R 2 ) 3 -a (Y) . (1) 

«6~2 0©7'JwH, M7~2 0ffl77^S> ifefctt (R' ) 3 
15 SiO--Cg^5h!)t^;vn*^I^t (^4 3 . R' l^MWn 1 ~ 2 

x-hi:^) o R 1 tfci4R 2 ^tifti2i@^±#ffit5i:f, ^fbW:IW]-"efc 

20 {SO, 1 N 2*fc«3%^-To bliO, 1, *fc«2^^-T 0 m«0~19(Z)« 
^^^i-o fcfcU a+mb^lt*)5ri:S:iSt5. ) 

25 12. (A2) ^©If^IMS^I^i 5 !- 8*l©t©t*>5 

i3. (A2) ^©t^/HMii (^^) y /u»fi^"e*>5»* 

111 Xtt 1 2 3B*<o«fbte*&fft*o 
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14. (A 2) ^Ot^/^l^ttT^ i;/U5&fi«a-fleT&5tt#^l 3 IE 
5 15. (A2) ^©t^^Mfr©±i^n'>^^*/H^ia«5 

16. (A2) &&<D\?-/l<m&&ft<O^&&]%*&&7V*^& m ^ X}0 

17. (a 2) &ft<D i e~A>3k2L'&m*. (i) -c*$tbs*«ttvy 

15 

is. (A2) 

(1) t*^/-7-W»r^/H^t«Ipt5^Wl ^ 

(2) SfffEXS (l) t#f,^t5^P^^^*«tft5t^;Hi^i:T 

(3) Htrtaxa (2) ^mbnz*mzT/^~/i'm%mirz\?~7i'&m&fc<DM 

25 Ig 



19. (A 2) ^©t^;Hi^li, 
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( i ) ifs^s^e j V ^/^i^i-i ^ fi-^-T 5 -tiui^ if 

5 it;, 

20. (c) ^©^Bfe^^btt^lt^WWXtt^^^^^S^^'efcS 

li^js i i~i 9 (Do ^wr*^ i m^M(Dm\L^.u^M0o 

15 

2 1. ^T<^2^^; 

(a 3 ) mm&'gmm* w Lf>* <tti imw-rs tr^/^a^> 

(D) iSS^ FTM8k 

20 

2 2. (A3) ^Ot^/HMftl^^iM^l- 8*iOt«tfc5 

t»3fcjg 2 i B*^BMbtt*aj**>o 

2 3. (A3) I^WK^Ml^li (^) 
25 m 2 1 Xtt 2 2 |B<ft<0«<bttfflfiJc»o 

24. (A3) ^CD t'^^^l^IlT ^ !) 2 1 X 

tt 2 2 mm<Dmtms.f&M 0 
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25. (A3) &ft<D\?~/i<%km'&{£<D&m&'&m&^ mm^>v ^a-c*> 

2 6. (A3) |^©t'-/Hl^*C«IIIt T/l^-^ST&S 
IfjftJS 2 1 ~ 2 4 (D^^-Tfh^^t^CO^t^B.^. 

27. (A3) ^^^t^^^fi-^^o^wigstt, fcmm-v&ztmm 

2 1 ~ 2 4 (DV^-ftL^^CfBfcOSjl^ia^o 

2 8. (A3) &ft(D¥'=.^mm&t$(Dmmte'gm&tt, r^itfcsw* 

2 9. (A3) fiE^©^'/HIM©^ll4tiHt fi^tt^^*-^* 

3 0. (A3) j$ft(D^~/pmm&fc(Dmmfe'gm&tt, x^v/itfcsa 

2i~24 m^-f tL^^d|B«(^5j!{bttm^o 
3 1. (A3) ^©t'=;HiW±i^y t^^^^fi-aifei-J: ^ 

M3t^tbfc^O-efe5f**3S2 1~3 OCT) 9 *,V^tb^l JS^IB«(7)^btM^ 

32. (A3) &ft<D¥~^mn&fc<v^Mfrm?-&W]7^t>^m&mz£ <o 
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5 

3 6. (d) ^(DM^^mmnm^m^^m^ soo-isooo -c£>s 
it 2 1 — 35 co^^-rn^ i js^is^oii^ttia^o 

37. (d) m&<omft*-*fmm*&¥-®fttt& soo-ioooo 
io it*js 3 6 mm.(omitms.^o 

3 8. (D) &ft<Dmft^MMtem¥i%$r*m*i 0 0 0-8 0 0 O-CfcS 

3 7 mm(Dm4kmB.f&M 0 

15 3 9. (D) ^Oj«^-?^rm»Jtt^-^fi^^fcSt»*^2 1-3 8© 

40. (D) J&^ffi^^ffl^tt^ft^MlJa 5 1 • 8 5 i»# 

20 

41. (d) f&ftnUhft^Mm^ *) y 

3 9 Xtt 4 0 8B#<BffiflSt£iftJ5Mfeo 

4 2. (D) ^^-(Dift^-^RTM^Jtt, 7^ y/^i^Tfc5fSM4 OXtt 

25 41 iEttofii'fb+feiafiJcWo 

43. (d) tftftomft^mMte}) \?isr : 7i?*frm&mz.£y)&%iztiiz 
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4 4. (d) ^(Dmfr^nmzm^&Wiyvx^&fe^z ^w&^tiit 

45. (d) ##<©j«#^!ra©ffi/B*rau ^Itttll?:^^ < ^ t> lfi 

5 tf^t^Il^ (A3) 10 0ii^MLT5~15 0itTO5!l 
2 1—44 ©Vvf tlfr 1 JS^taS^fiM'fkttm^o 

4 6. KT«2M; 

(A4) (d tt^^M^y/H»Lti. HBEU^-rs*' 

10 =/l^fi£"ffc, 

- [S i (R 1 ) 2 _ b (Y) b O] m -S i (R 2 ) 3 _ a (Y) . (1) 

(5£«p, R 1 *3J=VR»^ PI— ^U<tt»*oT, ft*ftl-2 0©W/Hi, 

Kit6~2 0Ory^S, «7~2 0O77WS, (R' ) 3 

5 iO-t*^tt5MJt/^;^^l^t R' ^J^*^cl~2 

Tt<tVN) 0 R 1 * fctt R 2 #^Mti 2 iJ^±#St5 i: f , %tibtem--V3b 
20 ^^T^-To fcf£U a+mb^ltfc5:^I£t5o ) 

(e) wbTi^^T^HufB-^ (i) -vmzfrz&m&i'VA'm&trtzx 

25 4 7. (A4) ^^Ot^/^i^tt^fiM^ 1 • S^Y^t^-CfcS 

t#*^ 4 6 mm(omit\^m.^o 

4 8. (A 4) fi£^©t^;^l^^ii 7^y/^l^fc5i* 

4 6x«4 7 um^mit^M^o 
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49. (A4) j£#<z}tr— /i^££*#i*T * y /t^m-g^-efcsfi*^ sib 

5 5 0. (A4) ^©t^/Hl^wil^y fy77^*/H^ti: 

^ig$tbfc^O-C&-5W*Jl4 6 ~4 9(7)5 ^V^n^l^i-tEftOS^^tMfife 

5 1. (A4) ^©if^/u^m^flco^dSJW^tt^^^^fi^ife^iO 

io mm s ttfe twcfcs 8*#3g 5 o ia«<oBi^i4iaj5j6*o 

5 2. (A4) ^Olf^A'^l^ll -«5£ (1) 

/wS?r^I*«t¥^Lt 1 . lfi^±ft5^^^5«M4 6~5 1 co 

15 

5 3. (A4) e©t*=/l/|l^lt 

(1) ^=^7 -r-Srf^l7i?*/H^fc J: r i: t J: 5 , ^ 

(2) BtrfSXS (l) ^WfeixS^nyvJDS^Sr^^W^-S^^^friT 

O) Buiaxa (2) -^#^n5*^(-T7^'7-^^s^ ; t-r§^-^^M^ ( ^* 
mr^^m\^ (i) t-t^^^ittv'y/n^ft^t kp^7 

25 It 

mmm 0 



5 4. (A4) ^Ot^/Hl^lt 
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(2) Hie, M-a-fe<?5iSVNT^'ir^/>S : Sr^^< t h 2ffim-tz>ik&M%fcJfc£it 
5 J;U\ 

(3) HulEXa (2) -e#^tbS*C^T7^^/vS5r^-rSfc*-/^fi^^* 
5 5. (E) j&#^KJ£t£^»J«^:i:M^ 1 • S^ffi^&^-C&Sfflfjfc 

15 

5 6.. (E) ^©M^IliCf 5 0 0 ^ 1 5 0 0 0 t fc 

5!»3fcJS4 6 ~ 5 5 (D o ibw-f tifa l ^12*oOfljffctt»&#Jo 

57. (e) f&ft<DdLfo&-*immmkm& (A4) ^^-^t^/^fi^J:^ 

20 *>{£V^ COT 4 6~5 6CD? ^V^-f^^l^lB«c(7)^M'fbt±m^o 

5 8. (e) j&#(Dizi)fc^nmte r^u^i^fc5»*«4 

6 ~ 5 7 co 5 -bv>-f tL£> i JS^IEScofij^b-ttm^^o 

25 5 9. (E) &5r<Dfcfc&^MMttT ? y /^fi^TfeSIS*^ 5 8 IBicO 

6 0. (E) ]&#tf>£OSt£ WWJteM^ffcxf^ y tf^T i^*/H^tJ: 
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6i. (e) &ft<DBtfo&^MMnm&fo^mm*&W)7i?$^&fefc£ 

5 6 2. (E) J&ftcDRfo^Mm*. 

o) Htjtsxm (2) tn&ixs im<D^mMm^^r^^m^mir^^ 
20 6 3. (e) m&o>m&&siwm^ 

25 £t>\ 

(3) griaxs (2) -e#^tL2>^^r/^^^s^^-r^^-/^*^(D^ 

5IS 
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6 4. UT<D2f&ft; 
5 (A 5) (l) t*^»fr>!i^M^^£<i:fclfift5, 

- [S i (R 1 ) 2 _ b (Y) b O] m -S i (R 2 ) 3 -. (Y) . (1) 

5i# x ^ttfettP— CfeotU< , RftotV^t>J:V\ ateCK 1, 2£ 
fc«3 5r^-ro bteO, 1, ^fc«2^*-To ml40-l 9©«»Sr*t. fcfc 

15 (F) ^|:ij|o^7/^S^tt5M (I) &tf/X«:*#i:Rrt?-r 

(II), 

20 6 5. (A5)»^;^i^WiWl. 8**©t©-efc5 

6 6. (as) ^A'SSfite-tti* y/^s^ffc'c&sw* 

JS64XU6 5 |B«<Z5®^ttt*a^^o 

25 

6 7. (A5) ^©t^/^i^tt7 * y^fi^fr-C&5»*^6 6 IB 
6 8. (A5) ^©I^^l^ii±i^n>^7^/H^I-«k^ 
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6 9. (as) &fr<DK°~/i'mm&mxi£M*m*®®7V*^M&m\z£y 

7 0. (a s) ^©^^fi-a-fm, (i) -cmztizmm&^v 

;vS^^f*«(-¥^tt'>^< £^ l fli^S ^c^-efeSft*^6 4-69 

10 

7 1. (A 5) ^©t^/HI^tt, 

(2) ttiiExm (i) tf^nsAa^yi^^^siiftst^/^i^ir 

20 IS 

i-J: ^#^tb5fi-^fr-x?fe-5l»*JS6 4-7 0<z>5^i^h^i^l-lBtt<z>«fb 
7 2. (A5) ^CO^/^l^f^ 

25 (i) ^^/-r-^yt^^^/H^ia^i^tsr^ia^ t* 
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o) HuiExa (2) ■v^hti^Mm^r^^^m^-r^^^mm-a-i^^ 

$Zi<DT^tr~^mK s -jR5C (1) •C**Ji5*«tt^yA'SSrtt5 t KnV 
5IS 

7 3. (F) ^© l o-cfc5^rtl- 1 fi^i/y /-/HSrtt^ft^ 

(I) tt, (4 8) -C*£ix5ffrfr*T&5tt#*6 4-7 2 0>V^*U&>1 

io 3Sfcaa*©«flstt«a^*o 

(R 2 6 ) 3 S i OH (4 8) 

15 7 4. (F) »lotW, fcftkRJ&lrZZiiizZVft+PWLimvi' 

^«t«9, (4 8) -c*sn<5^*4r^b#s{b^»"ra>5»3ft«6 4 

(R 2 6 ) 3 S i OH (4 8) 
20 R 26 tt^*mi~2 0cDlMO^7k^S^^-ro »C<7>R 26 J« — C 

7 5. (F) »ioTW, 

7/-/V££^5ft^4fc&£fifcL^Sfl2^*& (IDS. 
25 (CH a ) 3 S i NHS i (CH 3 ) 3 
5 7 4 

7 6. (F) ^0loTfc5> TK^^RJE&i-Sr^l^iO^rt^lffi^V 
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( (R 2 6 ) 3 S i O) n R 27 (4 9) 

77 _ ( 48 ) xtt (4 9) T^£;ftMfcl^i-*5V^ 'Pft<bi>l 

.0 7 8. -»^(4 8) ■CaS^S^WS b ^7/-^-Cfc5»*fi 
7 9. — J&5£ (4 9) Id&^T, R 27 ^ft^&5^tfok*^^te^>te:. 7 
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